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(54) TONER AND ELECTROPHOTOGRAPHIC DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner which does not 
cause heat fusion and agglomeration and prevents the lowering 
of image density due to excessive electrostatic charge is long- 
term continuous use and fogging at low temperature and low 
humidity. 

SOLUTION: A copolymer of a fluoroolefin monomer and a vinyl 
ether monomer having ?10% crystallinity and a fluororesin 
compound obtained by copolymerizing a tetrafluoroethylene 
monomer, a hexafluoropropylene monomer and a mono-or 
difluoroethylene monomer are added. 




http://v^19Jpdljnpitgojp/PA1/result/detail/main/wAAAIUaaWmDA41^ 



JP,2002-1 23033,A [CLAIMS] 

* * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]A toner comprising a fluoride content polymer which consists of a copolymer of binding 
resin, colorant, and a fluoro olefin system monomer and a vinyl ether system monomer at least. 
[Claim 2]A toner comprising: 
They are binding resin and colorant at least. 

A fluoride content polymer produced by a tetrafluoroethylene monomer, a hexafluoropropylene 
monomer, and mono- ** carrying out copolymerization of the difluoro ethylene monomer. 

[Claim 3]The toner according to claim 2 whose weight percentage of a hexafluoropropylene 
monomer in a fluoride content polymer is not less than 30%. 

[Claim 4]The toner according to claim 1, wherein a fluoride content polymer is obtained by carrying 
out copolymerization of one sort in a monomer shown by the following (** 1), the following (** 2), or 
the following (** 3), or two sorts or more of vinyl ether system monomers and fluoro olefin system 
monomers. 
[Formula 1] 
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[Claim 5]Claim 1, wherein a degree of crystallinity of a fluoride content polymer is 10% or less, a toner 
given in 2 either. 

[Claim 6]Claim 1 having a molecular weight maximum peak at least in the range of 1x10 4 - 1x10 5 in 
GPC-molecular-weight distribution of a fluoride content polymer, a toner given in 2 either. 
[Claim 7]lf Mn and weight average molecular weight are set to Mw and Z average molecular weight is 
set to Mz, a number average molecular weight by GPC of a fluoride content polymer, A toner of claim 
1 and 2 either statement for which Mw is characterized by 30,000-200,000, and Mw/Mn having 1.5-15, 
and Mz/Mw in the range of 1.1-10 in 10,000-100,000, and Mz. 

[Claim 8]Binding resin to polyester resin created at least by condensation polymerization with 
etherification diphenol, aromatic series, and/or dicarboxylic acid. Claim 1 being urethane chain 
extension polyester resin obtained by a urethane chain elongation reaction under existence of 
isocyanate, a toner given in 2 either. 

[Claim 9] An electrophotography device claims' 1-8 not being but performing image formation to ** 
using a toner of a statement. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the toner used for a copying machine, a laser beam 

printer, a facsimile (FAX), a color copying machine, a color printer, or color FAX. 

[0002] 

[Description of the Prior Art] An electrophotography process is explained. If a latent image (height of 
surface potential) is first formed in a photo conductor, a photo conductor will be visible-image-ized 
by the toner (diameters are 3 micrometers - about 12 micrometers) which is the beforehand 
electrified colored powder. A toner adheres to the photo conductor surface according to the height 
of the surface potential of a photo conductor, and is electrically transferred by the copying paper. 
That is, the toner is beforehand charged in positive or negative, from the back of a copying paper, 
gives a polar electric charge opposite to toner polarity, and draws in electrically. The thing which uses 
the corona discharge machine used from the former as a transfer method, and the transfer method 
which pressed the conductive roller directly to the photo conductor targeting reduction of the 
amount of ozone evolution in recent years are put in practical use. At the time of transfer, not all the 
toners on a photo conductor move to a copying paper, but a part remains on a photo conductor. This 
residual toner fails to be scratched by a cleaning blade etc. by a cleaning part, and turns into waste 
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toner. And the toner transferred by the copying paper is a process of fixing, and is fixed to paper by 
heat and the pressure. 

[0003]The toner for electrostatic-charge development used for an electrophotography process is 
constituted by addition ingredients, such as a release agent, the coloring component which generally 
consists of a resinous principle, paints, or a color and a charge controlling agent, and also if needed. It 
is used by nature or the synthetic resin as a resinous principle, mixing independently or timely. 
[0004]And preliminary mixing of the above-mentioned additive agent is carried out at a suitable rate, 
melt kneading is carried out with heat, it pulverizes with an air flow type collision plate method etc., 
fines classification is carried out further if needed, and a toner parent is obtained. The externally 
adding process of the external additive is carried out to this obtained toner parent, and a toner is 
completed. Although constituted from one-ingredient development by only the toner, a two- 
ingredient developer is obtained by mixing with the career which consists of a toner and a magnetic 
particle. 

[0005]The charge controlling agent is added in order to control the electrostatic property of a toner. 
The metal complex salt dye compound of the azo [ JP,59-78361,A ] as a publicly known material, The 
colorless ammonium compound fluorinated to an azo iron complex compound and JP,3-1 162,A at 
JP,9-204071,A, To JP,2-221967,A, JP,7-84409,A, and JP,1 1-174737,A, an organic boron compound, The 
toner which adds metal salt of salicylic acid derivatives to metal salt of a benzilic acid derivative, 
JP,53-127726,A, and JP,55-42752,A JP,7-271097,A is indicated. 

[0006]ln recent years, the necessity of using the compound which does not contain heavy metals, 
such as chromium, in these charge controlling agents as a charge controlling agent from the position 
of an environmental problem is searched for. 

[0007]Since many of these compounds are colored, they also affect the tint of the toner which is a 
color developer. In order to obtain color reproduction nature, it is necessary to use the charge 
controlling agent near colorlessness but, and especially in color toner, electrifying capability is not 
fully acquired compared with the colored charge controlling agent containing chromium etc. 
[0008]Then, it is indicated about the charge controlling agent which does not contain a heavy metal. 
Charge controlling agents, such as carixarene, are indicated by JP,7-175269,A as a charge controlling 
agent which does not contain a heavy metal. It is indicated by JP,5-333584,A, JP,5-188632,A, JP,6- 
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» 214427,A, JP,6-35223,'A, and J P, 10-48889, A, if a colorless fluoro-resin is added excluding a heavy 
metal and the stability of a picture improves. 

[0009]ln JP / 5-333584A the contents whose fixability improves by composition containing fluoride 
denaturation polyolefin system resin, such as polypropylene which denaturalized with organic 
fluorine compounds, such as perfluoro octyl methacrylate, are indicated. In JP / 5-188632A when 
softening temperature blends the molten mixture of the low-molecular-weight polyolefine, the low- 
molecular-weight olefin, and polytetrafluoroethylene containing 80-140 ** and fluoride, the contents 
whose un-offsetting nature at the time of fixing improves are indicated. The contents where the 
binder which consists of a mixture of a fluorine system ternary polymerization object and a non- 
fluorine system polymer is indicated by JP,10-48889,A and which have an effect in the improvement 
in fixable are indicated. 
[0010] 

[Problem(s) to be Solved by the lnvention]ln the charge controlling agent which does not contain the 
above-mentioned colorlessness or a heavy metal, compared with the charge controlling agent 
containing the heavy metal, electrification power is small, and it is difficult for maintaining good 
image quality. Compatibility with binding resin is bad and phenomena, such as fogging by a 
maldistribution and an increase in waste toner, are seen. 

[001 1]lt is preferred to recycle again the waste toner which remained on the photo conductor and 
was collected from a viewpoint of earth environment protection by the cleaning means after transfer 
by a developing process. However, if the electrifying capability of a charge controlling agent is 
insufficient or a charge controlling agent and a release agent are maldistributions when waste toner 
is again recycled in development, The tendency for the particles to which especially distribution fell 
to serve as waste toner is strong, if the toner in a development counter with new it is mixed, 
electrification quantity distribution will become uneven, a reverse polarity toner increases, and the 
quality of a copied image deteriorates. Filming to a photo conductor is promoted and it becomes a 
factor of life decline. 

[0012]ln a fixing process, it is necessary to carry out the melting mixed colors of the color toner, and 
to raise translucency in a color picture. In the portion which dispersion of light arose in the toner 
image surface or an inside, and the original color tone of toner coloring matter was spoiled when the 
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lack of fusion of the toner happened, and lapped, light does not enter to a lower layer but color 
reproduction nature falls. Therefore, it is a necessary condition to have the perfect melting 
characteristic in a toner and to have the translucency which does not bar a color tone. By the increase 
in the presentation opportunity in a color, especially the light transmittance state in the OHP sheet is 
larger [ the necessity]. 

[0013]However, in the resin composition which has the melting characteristic of sharp melt for a light 
transmittance state manifestation, offset-proof nature must fall, a lot of oil must be applied to the 
fixing roller which adheres to the fixing roller surface and offset produces, and handling and the 
composition of apparatus become complicated. Therefore, the oilless color fixing composition which 
does not need oil is required. Then, the trial which raises offset nature is made by adding release 
agents, such as fluoro-resin system compounds, such as polypropylene, a molten mixture of 
polyethylene, and a low-molecular-weight olefin and polytetrafluoroethylene, and fluoride 
denaturation polyolefin system resin, to binding resin. However, polypropylene checks permeability 
with the not sufficient dispersibility in the inside of resin. Its transparency is low even if the 
compound of a fluoro-resin system is colorless. For example, in neither polytetrafluoroethylene nor its 
block copolymer, since the degree of crystallinity is as high as 50 to 80%, it is the transparence of 
what is colorless. Therefore, if it adds to a toner, it will become the lusterless somber picture. 
Therefore, since light will be reflected and it will not fully penetrate if it **** on an over head 
projector sheet, a clear color picture cannot be obtained. 

[0014]The intermediate transfer system in a color electrophotography method, When a complicated 
optical system is not needed, it can be used also for powerful papers, such as a postcard and 
pasteboard, and an intermediate transfer belt is used, since it is flexible, there is a merit which 
enables the miniaturization of the device itself compared with a transfer drum method and a 
continuation transfer method. Although it is an ideal that a toner is altogether transferred at the time 
of transfer, the transfer remainder arises in part. What is called transfer efficiency is not 100%, and is 
generally about 75 to 90%. The toner of this transfer remainder fails to be scratched by a cleaning 
blade etc. at the process of photo conductor cleaning, and turns into waste toner. 
[0015]ln the composition which uses an intermediate transfer body, a toner will pass through at least 
2 times or more of transfer processes from a photo conductor from an intermediate transfer body to 

http://vvww4.ipdl.inpit.go.jpA..2F%2F%2F&N055 1 =0001 0000000000000000&N0550=1 1111110111111 000000&N0580=0[2008/1 2/04 1 7:44:57] 



JP,2002-123033 / A [DETAILED DESCRIPTION] 

an image receiving paper further to an intermediate transfer body. In the copying machine of the 
usual 1-time transfer, even if there is transfer efficiency of 85%, for example, transfer efficiency falls 
even to 72% by two transfers, as for what is the transfer efficiency of 75% in transfer, the toner for 
56% and a minute half [ about ] must turn into waste toner once [ further ], the cost hike of a toner 
and capacity of a waste toner box must be made into a bigger thing, and, now, the miniaturization of 
a device cannot be performed. The ground fogging and transfer omission of reverse polarity 
according [ the decline in transfer efficiency ] to the maldistribution of a release agent are considered 
to be a factor. 

[0016]ln the case of color development, in order to pile up the toner image of four colors on an 
intermediate transfer body, a toner layer becomes thick, there is no toner layer, or it tends to produce 
a pressure differential with a thin place. For this reason, it is easy to generate the "middle omission" 
phenomenon which serves as a hole without a part of picture being transferred by the flocculation 
effect of a toner. If a high material of the release effect of a toner is used for an intermediate transfer 
body in order to ensure cleaning of the toner which remained to the intermediate transfer body, it 
will be easy to produce a middle omission and the grace of a picture will be reduced remarkably. 
With a character or a line, it is edge development, more toners get, condensation of the toners by 
application of pressure is caused, and a middle omission gets worse more. It appears more notably 
under highly humid hot environment especially. 

[0017]Thus, a toner must be synthetically satisfied to the above-mentioned technical problem. 
[0018]ln view of the above-mentioned problem, this invention has uniform charged distribution and 
an object of this invention is to provide the toner and electrophotography device which can attain 
long-term stabilization of a picture. 

[0019]Even if it recycles waste toner, there are not electrification quantity of a developer and a fluid 
fall, and an aggregate is not produced, but reinforcement is attained, recycling development is 
enabled, and it aims at providing the toner and electrophotography device which make possible an 
earth environment pollution control and re-utilization of resources. 

[0020]Even if a vertical reinforcement does not arise in a developing roller even if it uses it for the 
one-ingredient developing-negatives method, but neither the thermal melting arrival of a toner nor 
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condensation is produced in a layer control blade or a developing roller and it uses highly efficient 
binding resin, It aims at providing the toner and electrophotography device which can maintain the 
development nature which raised the dispersibility of the additive agent and was stabilized without 
degrading a resin characteristic. 

[0021 ]The middle omission at the time of transfer and spilling are prevented with the 

electrophotography method using an intermediate transfer body, high transfer efficiency is acquired, 

filming to an intermediate transfer body etc is avoided, and it aims at providing the toner and 

electrophotography device which can prevent the cleaning defect in a cleaning roller. 

[0022]lt aims at providing the toner and electrophotography device which reveal high translucency 

and the high-glossiness in a color picture by oilless fixing which does not carry out an oil application. 

[0023] 

[Means for Solving the Problem]Composition of a toner which starts this invention in view of an 
aforementioned problem is a toner which comprises a fluoride content polymer which consists of a 
copolymer of binding resin, colorant, and a fluoro olefin system monomer and a vinyl ether system 
monomer at least, 

[0024]Com position of a toner concerning this invention is a toner which consists of a fluoride content 
polymer produced by binding resin, colorant, a tetrafluoroethylene monomer and a 
hexafluoropropylene monomer, and mono- ** carrying out copolymerization of the difluoro ethylene 
monomer at least. 
[0025] 

[Embodiment of the Invention]An embodiment of the invention is described to details below. 
[0026]As a fluoride content polymer which constitutes a toner, it is an ingredient which consists of a 
copolymer of a fluoro olefin system monomer and a vinyl ether system monomer. That whose content 
ratio of a fluoro olefin monomer is 30 to 70% is preferred here. If the rate of a fluoro olefin monomer 
is smaller than 30%, effects, such as electrifying stability, a mold-release characteristic, and 
environmental stability, will not be acquired. Since the character as a fluoro olefin system monomer 
will become large if a content ratio becomes larger than 70%, like the fluoride content polymer used 
conventionally like polytetrafluoroethylene, compatibility with binding resin is spoiled and 
dispersibility gets worse. 
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[0027]As a fluoro olefin monomer, tetrafluoroethylene, chlorotrifluoroethylene, trifluoroethylene, 
vinylidene fluoride, hexafluoropropylene, pentafluoropropylene, etc. are illustrated. As a vinyl ether 
monomer, vinyl ether, alkyl vinyl ether, aryl vinyl ether, hydroxyalkyl vinyl ether, hydroxy aryl vinyl 
ether, carboxy alkyl vinyl ether, etc. are illustrated. Especially from a viewpoint of compatibility with 
copolymeric [ with a fluoro ethylene monomer ], binding resin, and colorant. The straight chain shape 
of 1-15, branched state and annular alkyl vinyl ether, hydroxyalkyl vinyl ether, carboxy alkyl vinyl 
ether and aryl vinyl ether, and hydroxy aryl vinyl ether have a preferred carbon number. 
[0028]The fluoride content polymer used for the toner concerning this gestalt, High transparency, the 
high compatibility over binding resin, and good pigment dispersibility are acquired by changing the 
kind of vinyl ether system monomer which is meltable resin and is introduced into a solvent to a 
fluoro ethylene system monomer without spoiling the features, such as the electrostatic property of a 
fluoro-resin, and a mold-release characteristic. In order to raise compatibility with binding resin, 
introducing a monomer with functional groups, such as an alkyl group and an aryl group, is used 
suitably. In order to raise the dispersibility of paints etc., introducing a monomer with functional 
groups, such as a hydroxyalkyl group, a hydroxy aryl group, a carboxy alkyl group, and a carboxy aryl 
group, is used suitably. Therefore, it acts on the conventional fluoride content polymer as a material 
excellent in dispersibility with other toner components, such as compatibility with the binding resin 
which was not seen, and colorant. 

[0029]As for the fluoride content polymer at this time, it is preferred to carry out 1-10 weight-section 
addition to binding resin 100 weight section. It is two to 6 weight section still more preferably one to 
8 weight section more preferably. If less than one weight section, improvement in electrification 
quantity cannot be expected and the un-offsetting nature at the time of fixing will get worse. If it 
increases more than ten weight sections, the dispersibility of paints will be checked and image 
quality will deteriorate. 

[0030]As one still more desirable gestalt, a tetrafluoroethylene monomer, a hexafluoropropylene 
monomer, and mono- ** make an indispensable constituent the fluoride content polymer produced 
by carrying out copolymerization of the difluoro ethylene monomer. These are raising compatibility 
with binding resin, and pigment dispersibility by blending a hexafluoropropylene monomer. It is 
linear on structure like polytetrafluoroethylene, and a degree of crystallinity can be made lower than 
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a high crystalline polymer. 

[0031] At this time, a tetrafluoroethylene monomer, a hexafluoropropylene monomer, and mono- ** 
from blending a hexafluoropropylene monomer not less than 30% with a weight percentage in a 
fluoride content polymer with a difluoro ethylene monomer. Compatibility with binding resin and 
pigment dispersibility are raised, and a degree of crystallinity is made with 10% or less. Thereby, it 
can become not only a monochrome toner but the material of the color toner which supplies the 
picture excellent in glossy translucency. If it becomes smaller than 30% with a weight percentage, 
transparency will fall, electrifying capability will decline and it will become an increase tendency of 
the amount of waste toner at the time of long-term use. 

[0032]lt is preferred that 30,000-200,000, and Mw/Mn have [ as for Mw ] 1.5-15, and Mz/Mw in the 
range of 1.1-10 in the number average molecular weight by GPC of a fluoride content polymer in 
10,000-100,000, and Mz if Mn and weight average molecular weight are set to Mw and Z average 
molecular weight is set to Mz. More preferably, 40,000-100,000, and Mw/Mn are [ 1.5-10, and Mz/Mw 
] preferred to 1 .1 -5, and a pan, and the ranges of 2-5, and Mz/Mw are [ Mw / 20,000-80,000, and Mz / 
Mw / 30,000-60,000, and Mz / 40,000-80,000, and Mw/Mn ] 1 .5-3. 
[0033]When cleaning the toner with which Mw remains to 10,000, and Mz remains on an 
intermediate transfer body when 1.5 and Mz/Mw have 30,000 and Mw/Mn smaller than 1.1, it 
becomes easy to produce filming to a roller. In development, weld is produced in a layer control 
blade at the time of long-term use, and image deterioration, such as a vertical reinforcement, arises. 
[0034]Mw is set to 100,000, Mz becomes poor [ a dispersion state with resin ], when 15 and Mz/Mw 
have 200,000 and Mw/Mn larger than ten, electrification quantity distribution becomes uneven, and 
increase of ground fogging due to the fall of transfer property and the electrification fall at the time 
of waste toner recycling arises. The effect of un-offsetting nature falls at the time of fixing, and the 
fall of translucency is produced when it is used as color toner. 

[0035]lt is preferred to have a molecular weight maximum peak at least in the range of 1x10 4 - 1x10 
5 in GPC-molecular-weight distribution furthermore. It is having a molecular weight maximum peak 
at least in the range of 2x10 4 - 8x10 4 more preferably. If a molecular weight maximum peak 
becomes smaller than 1x10 4 , when cleaning the toner which remains on an intermediate transfer 
body, it will become easy to produce filming to a roller. In development, weld is produced in a layer 
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control blade at the time of long-term use, and image deterioration, such as a vertical reinforcement, 
arises. If a molecular weight maximum peak becomes larger than 1x10 5 , a dispersion state with resin 
will become poor, electrification quantity distribution will become uneven, and increase of ground 
fogging due to the fall of transfer property and the electrification fall at the time of waste toner 
recycling will arise. The effect of un-offsetting nature falls at the time of fixing, and the fall of 
translucency is produced when it is used as color toner, 

[0036]5-65 ** of Tg is preferred. 30-63 ** is 30-60 ** still more preferably more preferably. If Tg is 
smaller than 5 **, the preservation stability of a toner will fall and the un-offsetting nature at the time 
of fixing will fall that it is above 65 ** 

[0037]As for the degree of crystallinity of a fluoride content polymer, it is still more preferred to 
consider it as 1 0% or less. If it becomes larger than 1 0%, transparency will fall and the dispersibility in 
resin will get worse. 

[0038]By making crystallinity into 10% or less, fluoride content polymer transparency improves and it 
becomes effective as an additive agent for color toner. Since it acts as a release agent for oilless fixing 
which does not use fixing oil and has high translucency simultaneously by the high mold-release 
characteristic of a fluorine polymer, good color reproduction nature is shown. Furthermore it has a 
good dispersion state with binding resin, and has quick electrification standup nature, and the 
electrifying characteristic stable even if it used it over a long period of time is shown. That is, if it is 
the former, a separate material has been added for the charge controlling agent and the release 
agent, but the fluoride content polymer which specified this degree of crystallinity acts effectively 
also not only as an electric charge control facility but as a mold releasing function. Therefore, the 
quantity of the total amount of an inner additive agent can be decreased, and it leads to material 
cost reduction of a toner. 

[0039]Even if it uses it for a waste toner recycling process, there is no increase in fogging, and high- 
concentration image concentration can be maintained. As for a fluoride content polymer, there are 
few falls of electrification quantity under high-humidity/temperature, and it does not produce 
aggravation of image quality so that the characteristic outstanding in heat resistance and 
environmental stability may be shown. 
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[0040]A degree* of crystallinity is often used as an index showing the crystallinity of resin, and is 
computed using an X-ray diffraction method from the surface ratio of the scattering peaks of an 
amorphism part, and the diffraction peak of a crystal part. As for the compound of a fluoro-resin 
system generally used as engineering plastics now, polytetrafluoroethylene, its block copolymer, etc. 
are mentioned. Polytetrafluoroethylene is the regular polymer in which tetrafluoroethylene 
polymerized in linear shape. Therefore, the block copolymer with polytetrafluoroethylene or a 
polytetrafluoroethylene unit becomes what also has a degree of crystallinity high crystallinity and big. 
However, a degree of crystallinity can be made small to a tetrafluoroethylene monomer by 
polymerizing Takashi's large molecule in irregular arrangement in three dimensions. As a gestalt of a 
polymerization, there are double element systems, such as 2 element-system alternation or a ternary 
system, etc. As this technique, crystallinity can be made low to the monomer of general-purpose 
fluoro-resin system compounds, such as tetrafluoroethylene, by polymerizing a vinyl ether system 
monomer etc. by turns as Takashi's large molecule in three dimensions. 

[0041 ]The polyester resin from which the binding resin used suitably for this gestalt is obtained by a 
polycondensation with carboxylic acid components, such as an alcohol component, carboxylic acid, 
carboxylate, and a carboxylic anhydride, is used suitably. 

[0042]As divalent carboxylic acid or lower alkyl ester, Aliphatic dibasic acid, such as malonic acid, 
succinic acid, glutaric acid, adipic acid, and hexahydro phthalic anhydride, Aromatic dibasic acid, such 
as aliphatic series unsaturated dibasic acid, such as maleic acid, a maleic anhydride, fumaric acid, 
itaconic acid, and citraconic acid, and phthalic anhydride, phthalic acid, terephthalic acid, and 
isophthalic acid, and these methyl ester, ethyl ester, etc. can be illustrated. In this, aromatic dibasic 
acid and those lower alkyl ester, such as succinic acid, phthalic acid, terephthalic acid, and isophthalic 
acid, are preferred. The use which combined succinic acid, terephthalic acid or phthalic acid, and 
terephthalic acid is preferred. 

[0043]As carboxylic acid components more than trivalent, 1,2,4-benzenetricarboxylic acid, 1,2,5- 
benzene tricarboxylic acid, 1,2,4-cyclohexane tricarboxylic acid, 2,5,7-naphthalene tricarboxylic acid, 
1,2,4-naphthalene tricarboxylic acid, 1,2,4-butane tricarboxylic acid, 1,2,5-hexa tricarboxylic acid, 1,3- 
dicarboxyl 2-methyl 2-methylene KARUBOKI propane, Tetra(methylenecarboxyl) methane, 1,2,7,8- 
octanetetracarboxylic acid, pyromellitic acid, ene pole trimer acid and these acid anhydrides, alkyl 
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(carbon numbers 1-12) ester, etc. are mentioned. 

[0044]As dihydric alcohol, ethylene glycol, 1,2-propylene glycol, 1,3-propylene glycol, a 1,3-butylene 
glycol, a 1,4-butylene glycol, 1,6-hexanediol, neopentyl glycol, a diethylene glycol, diol, such as 
dipropylene glycol, bisphenol A ethylene oxide adduct, and a bisphenol A propylene oxide addition, - 
- it can be prodigal and triol, such as serine, trimethylolpropane, and trimethylolethane, and those 
mixtures can be illustrated. In this, neopentyl glycol, trimethylolpropane, bisphenol A ethylene oxide 
adduct, and a bisphenol A propylene oxide addition are preferred. 

[0045] As an alcohol component more than trivalent, sorbitol, 1,2,3,6-hexane tetrol, 1, 4-sorbitan, 
pentaerythritol, dipentaerythritol, Tripentaerythritol, 1,2,4-butanetriol, 1 and 2, 5-pentanetriol, 
Glycerol, isobutane triol, 2-methyl- 1,2,4-butanetriol, trimethylolethane, trimethylolpropane, 1,3,5- 
trihydroxy methylbenzene, etc. are mentioned. 

[0046]The polymerization can use a publicly known polycondensation, solution polycondensation, 
etc. A good toner can be obtained without spoiling the color of the color material of vinyl chloride- 
proof mat nature or color toner by this. 

[0047]As for the using rate of polyvalent carboxylic acid and polyhydric alcohol, 0.8-1 .4 are usually 
common at a rate (OH/COOH) of the number of hydroxyl groups to a carboxyl cardinal number. 
[0048]To the polyester resin created by condensation polymerization with etherification diphenol, 
aromatic series, and/or dicarboxylic acid. A urethane chain elongation reaction is carried out under 
existence of isocyanate, and a high characteristic is acquired more by some binding resin or using all 
and using in urethane chain extension polyester resin. Urethane chain extension polyester resin is a 
material which functions offset-proof nature effectively as high viscoelasticity. By using it, combining 
this resin and fluorine polymer as a toner, the electrifying stability of the toner at the time of long- 
term use improves more, and the life of a toner is prolonged. It seems that the endurance with resin 
which it has, and the electrostatic property which a fluorine polymer has were connected good. 
[0049]As an isocyanate compound used, hexamethylene diisocyanate, isophoronediisocyanate, 
tolylene diisocyanate, diphenylmethane diisocyanate, xylylene diisocyanate, tetramethyl xylylene 
diisocyanate, etc. are mentioned. 

[0050]At the temperature of 50-1 50 **, polyisocyanate is put in block or divided into the solution 
containing polyester resin independence or polyester resin, and urethane modified polyester resin 
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supplies it to it, and is obtained by making it react at the temperature for several hours. 
[0051]The quantity of the isocyanate compound used has 0.3 to 0.99 preferred mol equivalent per 1 
mol equivalent hydroxyl group of polyester resin before urethane denaturation. 0.5 to 0.95 mol 
equivalent is more preferably preferred. When it comes to less than 0.3, offset-proof nature falls. 
When it comes to 0.99 or more, a viscosity rise becomes remarkable, and stirring may become 
difficult. 

[0052]the weight average molecular weight Mw of the polyester resin used as binding resin - the 
ratio of 10000-400,000, and the weight average molecular weight Mw to number average molecular 
weight Mn, if Mw/Mn is set to Wm, Wm ~ the ratio of 3-1 00, and Z average molecular weight Mz to 
number average molecular weight Mn, if Mz/Mn is set to Wz, It is preferred that, as for 80-150 ** and 
outflow starting temperature, the melting temperature (following softening temperature) by the 1 / 
the 2 methods according [ Wz ] to 10-2000, and a quantity-ized type flow tester uses as an ingredient 
polyester resin which is 80-120 ** and a range whose glass transition point of resin is 45-65 **. 
[0053]Z average molecular weight expresses the size and quantity of a molecular weight in the tailing 
part by the side of the amount of polymers best, and has big influence on the dispersibility of the 
internal agent at the time of kneading, lability, and offset-proof nature. Resin strength increases, so 
that Mz is large, the viscosity at the time of thermofusion kneading increases, and dispersibility improves 
remarkably. While being able to suppress fogging and toner scattering, the effect which can control the 
environmental variation under highly humid is acquired under elevated-temperature damp. That 
Mz/Mn enlarges has spread broadly to the ultrahigh-molecular-weight field. 
[0054]lt is preferably preferred that, as for 90-150 ** and outflow starting temperature, 1 1000- 
300,000, and Wm use [ Mw / 10-500, and softening temperature ] as an ingredient polyester resin 
which is a range 85-1 1 5 ** and whose glass transition point are 52-65 ** in 3-30, and Wz. 
[0055]lt is more preferably preferred that, as for 90-140 ** and outflow starting temperature, 12000- 
100,000, and Wm use [ Mw / 10-100, and softening temperature ] as an ingredient polyester resin 
which is a range 85-1 10 ** and whose glass transition point are 53-59 ** in 3-10, and Wzf. 
[0056]lf a glass transition point becomes softening temperature is smaller than 80 ** and outflow 
starting temperature is smaller than 80 **, and smaller [ Mw of binding resin is smaller than 1 0000, 
and / Wm is smaller than three, and / Wz is smaller than ten, and ] than 45 **, the dispersibility at the 
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time of kneading will fall and the increase in fogging and durable aggravation will be caused. The 
kneading stress at the time of kneading does not fully start, but it becomes impossible to maintain a 
molecular weight to an appropriate value. The dispersibility of a fixing auxiliary agent falls and 
aggravation of offset- proof nature and high-temperature-preservation nature and also the cleaning 
defect in an intermediate transfer body, and filming to a photo conductor occur. 
[0057]lf Mwof binding resin is larger than 400,000, Wm is larger than 100, Wz is larger than 2000, 
softening temperature is larger than 1 50 ** and outflow starting temperature the glass transition 
point of 120 ** becomes larger than 65 **, The load under processing of machinery becomes excessive 
and it leads to the extreme fall of productivity, the fall of the translucency in a color picture, or the 
fall of fixing strength. 

[0058]Styrene acrylic copolymer resin is also suitably used for the toner of this gestalt. The 
homopolymer or copolymer by various vinyl system monomers is preferred. Forexampie, styrene, o- 
methylstyrene, m-methylstyrene, p-methylstyrene, p-ethylstyrene, 2,4-dimethylstyrene, p-n 
butylstyrene, And it is styrene, such as p-tert-butylstyrene, p-n-hexylstyrene, p-n-octylstyrene, p-n- 
hexylstyrene, and p-chlorostyrene, the derivative is raised and especially styrene is preferred. 
[0059]As an acrylic monomer, acrylic acid, methacrylic acid, methyl acrylate, Ethyl acrylate, butyl 
acrylate, acrylic acid-2-ethylhexyl, Acrylic acid cyclohexyl, acrylic acid phenyl, methyimethacryiate, Methacrylic 
acid hexyl, methacrylic acid-2-ethylhexyl, beta-hydroxyethyl acrylate, gamma-hydroxyacrylic acid 
propyl, alpha-hydroxybutyl acrylate, beta-hydroxyethyl methacrylate, gamma-aminoacrylic acid 
propyl, gamma-N, and N-diethylamino acrylic acid propyl, ethylene glycol dimethacrylate ester, 
tetraethylene glycol dimethacrylate ester, etc. can be mentioned. As a suitable styrene acrylic 
copolymer for the purpose of this invention, it is styrene / butyl acrylate copolymer, and what 
contains butyl acrylate 15 to 25% of the weight is suitably used 75 to 85% of the weight especially in 
styrene. 

[0060]The molecular weight of resin and a toner is the value measured by the gel permeation 
chromatography (GPC) which makes several sorts of monodisperse polystyrene a correlation sample. 
[0061 ]a device « TOSOH CORP. make HPLC8120 series and a column - TSKgel superHM-H 
H4000/H3000/H2000 (the diameter of 7.8 mm.) 150mmx3, the eluate THF (tetrahydrofuran), flow 0.6 
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ml/min, 0.1% of sample concentration, injection-rate 20microL, detector Rl, the measurement 
temperature of 40 **, and measurement pretreatment measure the resinous principle which filtered 
with a 0.45-micrometer filter after dissolving a sample in THF, and removed additive agents, such as 
silica. Measuring conditions are conditions included within limits from which the logarithm and count 
number of a molecular weight in the analytical curve from which the molecular weight distribution of 
an object sample is acquired by several sorts of monodisperse polystyrene standard samples serve as 
a straight line. 

[0062]The softening temperature of binding resin with the flow tester (CFT500) of Shimadzu. Give the 
load of 1.96x10 6 N/m 2 by a plunger, heating the sample of 1-cm 3 by a part for heating-rate/of 6 ** 
and it extrudes from a die 1 mm in diameter, and 1 mm in length, From a relation with the 
temperature-up temperature characteristics in the relation between the piston stroke of this plunger, 
and temperature. The temperature to which a piston stroke begins to rise flows out, it flows out with 
the minimum value of starting temperature (Tfb) and a curve, one half of the differences of an end 
point is calculated, and it becomes it and melting temperature [ in / for the temperature in the 
position of the point of having added the curved minimum value / 1 / the 2 methods ] (softening 
temperature Tm). 

[0063]Temperature up of the glass transition point of resin is carried out to 100 ** using a differential 
scanning calorimeter, After neglecting it for 3 minutes at the temperature, the sample cooled to the 
room temperature by temperature falling speed 10 K/min, When temperature up is carried out by 
heating-rate 10 K/min and a heat history is measured, the temperature of an intersection with the 
tangent which shows the extension wire of the baseline below a glass transition point and the 
maximum inclination of a before [ from the standup portion of a peak / the peak of a peak ] is said. 
[0064]Differential calorimetric analysis meter DSC-50 of Shimadzu was used for the melting point of 
the endothermic peak by DSC. Temperature up was carried out to 200 ** by 5 K/min, temperature up 
was carried out by after-neglect 5 K/min for 15 minutes after quenching to 10 ** of incubation for 5 
minutes, and it asked from the endothermic (fusion) peak. The amount of samples supplied to a cell 
was set to 10mg**2mg. 

[0065]With this gestalt, a charge controlling agent is blended with binding resin for the purpose of 
electric charge control of a toner. Standup nature of electrification is early made by using together 
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and using the metal complex of a benzilic acid derivative, or metal salt and the fluorine polymer of 
salicylic acid derivatives at this time, and stabilization of electrification at the time of long-term use 
has an effect. An alkaline metal and zinc are preferred for metal. 0.5 to 6 weight section of an 
addition is preferred to binding resin 100 weight section. It is one to 3 weight section still more 
preferably one to 4 weight section more preferably. 

[0066]As paints used for this gestalt, carbon black, iron black, graphite, Nigrosine, the C.I. pigment 
yellow 1, 3, 74, and 97, the acetoacetic acid aryl amide system monoazo yellow paints of 98 grades, C. 
The I. pigment yellow 12, 13, and 14, the acetoacetic acid aryl amide system JISUAZO yellow paints of 
17 grades, C. I. solvent yellow 19, 77, and 79, C.I. De Dis Perth Yellow 164, the C.I. pigment red 48, 
49:1 , 53:1 , 57, 57:1 , 81 and 1 22, the red pigment of 5 grades, C. Red dye of I. solvent red 49, 52, and 58 
and 8 grades, the phthalocyanine of C.I. pigment blue 15:3 grade, and the blue dyes and pigments of 
the derivative are blended by one sort or two kinds or more. Three to 8 weight section of an addition 
is preferred to binding resin 100 weight section. 

[0067]The volume average particle diameter of a toner is 3-1 1 micrometers, and is 3-6 micrometers 
more preferably 3-9 micrometers. If larger than 1 1 micrometers, resolution will fall, and high 
definition will not be obtained, but if smaller than 3 micrometers, condensation of a toner will 
become strong and ground fogging will increase. 

[0068]The volume average particle diameter of a fixing auxiliary agent is 1-10 micrometers, and is 2-5 
micrometers more preferably 2-8 micrometers. 

[0069]lt is preferred that the coefficient of variation of volume-particle-diameter distribution of a 
toner is [ the coefficient of variation of 1 5 to 35% and number particle size distribution ] 20 to 40%. In 
the coefficient of variation of number particle size distribution, the coefficient of variation of volume- 
particle-diameter distribution is [ the coefficient of variation of volume-particle-diameter distribution 
/ the coefficient of variation of number particle size distribution ] 20 to 30% 15 to 25% still more 
preferably 20 to 35% 15 to 30% more preferably. 

[0070]With a coefficient of variation, the standard deviation in the particle diameter of a toner is 
broken by mean particle diameter. It carries out based on the particle diameter measured using the 
coulter counter (coal tar company). Standard deviation is expressed with the square root of the value 
which divided the square of the difference from the average value of each measured value when n 
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particle systems are measured by (n-1). 

[0071]that is, a coefficient of variation the breadth condition of particle size distribution - a table 
the bottom is a thing, and if the coefficient of variation of less than 1 5% or number particle size 
distribution will be less than 20%, the coefficient of variation of volume-particle-diameter distribution 
will be productively difficult, and will cause a cost hike. If the coefficient of variation of volume- 
particle-diameter distribution becomes larger than 40% from 35% in the coefficient of variation of 
size or number particle size distribution, particle size distribution will carry out broadcloth, the 
cohesiveness of a toner will become strong, and it will become easy to generate filming to a photo 
conductor. 

[0072]ln the development process of this gestalt, it is the composition which contacts elastic blades, 
such as rubber and a metal, etc. with a fixed pressure, forms the thin layer of a toner on elasticity or a 
rigid developing roller, and is developed according to a photo conductor, contact, or non-contact. 
The developing roller which consists of the feed roller, the silicon resin, or urethane resin of a sponge 
system which consists of urethane resin as an one-ingredient developing-negatives method is 
contacted with the fixed amount of intrusion, Supply a toner to a developing roller from a feed roller, 
and the rubber of an elastic body and the doctor blade of metal stainless steel are contacted on a 
developing roller, Or the developing-negatives method which rotary-contact-forms the thin layer of a 
toner by using a metallic roller as a developing roller opposing (the direction), carries out a direct 
current or the exchange seal of approval of it in a photo conductor, contact, or non-contact, and 
forms a toner image is used suitably. 

[0073]At this time, it is made to rotate in the direction and a feed roller and a developing roller 
consider peripheral speed of a developing roller and a feed roller as the composition which makes a 
developing roller quick at a rate of 1 :1 to 0.8:0.2. A developing roller is welded by pressure to the 
photo conductor surface by the pressure of 9.8x10 2 - 9.8x10 4 (N/m 2 ), and the electrostatic latent 
image on a photo conductor is developed. An elastic blade is welded by pressure on a developing 
roller by the pressure of 5x10 3 - 5x10 5 (N/m 2 ), and a toner layer is formed. 
[0074]ln order to control the amount of toner transportation on the developing roller at the time of 
conveying the amount of supply of the toner supplied from a toner reservoir to up to a developing 
roller in a constant rate, The composition which contacts the feed roller of the shape of sponge which 
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consists of urethane resin etc. to a developing roller in the fixed amount of intrusion of 0.1-1 mm to a 
developing roller is taken. 

[0075]ln order to control the amount of toner transportation on the developing roller at the time of 
conveying the amount of supply of the toner supplied from a toner reservoir to up to a developing 
roller in a constant rate, the composition which contacts the feed roller of the shape of sponge which 
consists of urethane resin etc. to a developing roller, and possesses it is taken. This is an effective 
means in order to regulate the transportation quantity of a toner in a constant rate. 
[0076] However, in this composition, if it is used over a long period of time, it will be easy to generate 
the crack on a developing roller, and the image defect which a vertical reinforcement produces on a 
picture by adhesion of a foreign matter to a braid. When the transportation quantity of the toner on a 
developing roller falls during long-term continuous use or a poor black image is taken, it is easy to 
generate the poor solid imitation nature to which the concentration of a picture latter half part falls 
selectively. 

[0077]Then, it found out that weld of generating of the vertical reinforcement on a developing roller, 
poor solid imitation nature, and a toner could be prevented by blending the fluorine system polymer 
of this gestalt with a toner. 

[0078]The uniform dispersion in the inside of resin of this becomes possible, and charged distribution 
stabilizes it, and it suppresses fault electrification of the toner in a feed roller, and can stabilize the 
image concentration at the time of continuous use, and becomes what also has good poor imitation 
nature. The mobility of a toner can be maintained by uniform dispersion, the carrying state of the 
toner on a developing roller is made smooth, and there is an effect which can always stabilize a 
carrying state. An effect is especially large to stabilization of the carrying state under highly humid. 
[0079]ln this gestalt, multiple-times repeat execution of the primarily transferring process which 
makes the surface of the intermediate transfer body of endless form the toner image formed on the 
surface of the photo conductor contact on the surface of a photo conductor, and makes the surface 
concerned transfer a toner image is carried out. Then, it is used suitably for the electrophotography 
device possessing the transfer system constituted so that the secondary transfer process which carries 
out package transfer of the duplication transfer toner picture formed on the surface of the 
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intermediate transfer body of the repeat execution of this primarily transferring process to transfer 
materials, such as a copying paper, might be performed. At this time, a photo conductor and an 
intermediate transfer body are welded by pressure by the pressure of 9.8x10 2 - 2x10 5 (N/m 2 ), and 
the toner on a photo conductor is transferred. A transfer member presses the surface of an 
intermediate transfer body by 5x10 3 - a 2x10 5 (N/m 2 ) pressure via a recording form, and, as for the 
toner image formed in the intermediate transfer body surface, a toner is transferred on a recording 
material. 

[0080]At this time, it is required to carry out cleaning removal of the toner which remains without 
being transferred by the transfer material at the time of secondary transfer, and the roller which 
impressed bias, a fur brush, etc. are used. If a toner is hard to be cleaned at this time, a toner will 
produce filming by contact with an intermediate transfer body. When carrying out the scrape of the 
toner removed with the roller with a metal plate from this roller, it will weld to that metal plate, and 
poor scrape will arise. In order to raise the glossiness of a color picture, and color fixing of high 
translucency especially, in the toner which added use of binding resin of a low softening degree, and 
Wax of the low melting point, it becomes easy to generate more notably. 
[0081]Then, the poor scrape of filming to an intermediate transfer body or a metal plate by such 
cleaning defects is not generated by blending the fluorine system polymer of the toner of this gestalt 
with a toner. 

[0082]lt comprises an image formation unit group which has arranged two or more movable image 
formation units which form the toner image of a color which was provided with the developing 
means which has a toner with which a color differs from the rotating photo conductor in this gestalt, 
respectively, and is different on said photo conductor, respectively in a circle, The whole image 
formation unit group is rotated and it is used suitably for the color electrophotography device which 
transfers in piles the toner image of a different color formed on the photo conductor, doubling a 
position on a transfer material, and forms a color image. 

[0083]Since it is the composition that the whole unit revolves around the sun while a photo 
conductor and a developing roller rotate, within a development counter, the situation from which a 
toner also contacts a developing roller and a feed roller, and secedes temporarily occurs, and if an 
image formation unit has the bad standup nature of electrification in the early stages of 
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development, it will cause ground fogging. 

[0084]When an image formation unit rotates, in order that a toner may move violently up and down, 
it is easy to generate ****** of the toner from a seal part, therefore it is necessary to strengthen a 
seal with a seal part more, and a weld phenomenon occurs, and it serves as a lump and causes an 
image noise of a black line and a white muscle. 

[0085]lt is cleaned from a photo conductor and the situation in which the waste toner collected from 
on a photo conductor carries out adhesion secession at a photo conductor repeatedly again certainly 
occurs. It becomes easy to generate filming to a photo conductor because the waste toner repetition- 
contacts and breaks away again with a photo conductor remarkably, and becomes a factor of the life 
decline of a photo conductor. 

[0086]Then, a good picture not only can stabilize and supply, but by blending the fluorine system 
polymer of the toner of this gestalt with a toner, generating of filming to a photo conductor is lost 
and it can realize reinforcement of a photo conductor. 

[0087]ln this gestalt, it is used suitably for the electrophotography device which makes basic 
constitution the cleaner loess process of performing the following electrification, exposure, and a 
development process, without having the cleaning process process that cleaning recovers the toner 
which remained on the photo conductor after the transfer process. 

[0088]A toner is created through the process of a reserve mixing process, melting kneading processing, 
grinding classifying processing, and an externally adding process. 

[0089]A reserve mixing process is processing which carries out uniform dispersion of binding resin 
and the additive agent which this should be made to distribute by the mixer possessing an impeller, 
etc. As a mixer, a mixer with publicly known super mixer (made in the Kawada factory), Henschel 
mixer (product made from Mitsui 3 pond industry), PS mixer (made by Shinko Pantec), rhe DIGE 
mixer, etc. is used. 

[0090]Carry out coarse grinding of the toner lump obtained by kneading by a cutter mill etc., grind 
him finely after that by jet mill grinding (for example, an IDS grinder, a Japanese pneumatic industry) 
etc., and fines particles are further cut with an air flow type classifier if needed, The particle toner 
(toner parent particles) of desired particle size distribution is obtained. And income of the particle 
toner (toner parent particles) which has the volume mean particle diameter of the range of 3-6 
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micrometers by classifying processing is carried out 

[0091 ] An externally adding process is processing which mixes external additives, such as silica, to the 
particle toner (toner parent particles) obtained by said classification. A mixer with publicly known 
Henschel mixer, super mixer, etc. is used for this. 
[0092] 

[Example]Next, an example explains this invention still in detail. 

[0093]The characteristic of the binding resin used in the example is shown in (Table 1). Resin used the 
polyester resin which used a bisphenol A propyl oxide addition, terephthalic acid, trimellitic acid, 
succinic acid, and fumaric acid as the main ingredients, and used the resin into which the heat 
characteristic was changed according to a compounding ratio and polymerization conditions. 
[0094] 
[Table 1] 





Mn 


Mw 


Mz 


Tg 

(X) 


Tm 


Ti 

CO 


PR-1 


3800 


39000 


390000 


60 


144 


109 


PR-2 


3600 


40000 


950000 


62 


135 


105 


PR-3 


5000 


120000 


2400000 


63 


150 


114 


SR-1 


2800 


190000 


1600000 


59 


131 


105 


SR-2 


3100 


210000 


1800000 


60 


130 


108 



[0095]As for the number average molecular weight of binding resin, and Mw, the weight average 
molecular weight of binding resin and Mz of Mn are Z average molecular weight, and the glass 
transition point of binding resin, Tm (**), and Ti (**) of Tg (**) are the softening temperature in a flow 
tester, and outflow starting temperature. 

[0096]The fluorine polymer used by this example is shown in (Table 2). () the blending ratio of the 
monomer from which an inner ratio constitutes each fluoride content polymer - a mole ratio -- a 
table - in the bottom, a thing is shown. 
[0097] 
[Table 2] 
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Ufft 


F-1 




F-2 




F-3 


7^n^i^7<>-7;u^;uex;ux-x;u-tKa^vr;u^;uex;ux-x;u 

a5£fc(50:40:10) 


F-4 


#S£{*(20:30:50> 


F-5 





[0098]The characteristic of the fluorine polymer used by this example is shown in (Table 3). The 
degree of crystallinity was computed using the X-ray diffraction method from the surface ratio of the 
scattering peaks of an amorphism part, and the diffraction peak of a crystal part. The molecular 
weight and Tg (**) as for Mn a number average molecular weight and Mw show weight average 
molecular weight, Mz shows Z average molecular weight, and Peak indicates a molecular weight 
maximum peak value to be show a glass transition point. 
[0099] 



[Table 3] 





•safes 

(%) 


Mn 


Mw 


Mz 


peak 


Tg 

CO 


F-1 


1 


17000 


40000 


65000 


39000 




F-2 


0 


13000 


41000 


75000 


40000 


55 


F-3 


1 


14000 


42000 


76000 


40000 


35 


F-4 


5 


10000 


30000 


50000 


28000 


10 


F-5 


58 


200000 
















<»JS325<W 



[0100]The paints used by this example are shown in (Table 4). 

[0101] 

[Table 4] 



mn 




CB 




MC 


C.l.e^»hU*>K57:1 


cc 


C.Le^»h^;U~15:3 


YC 


C.Ltr^»h-rxq-128 
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[0102]The toner material presentation used for this example by this example is shown in (Table 5). 
[0103] 



[Table 5] 
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[0104]The coefficient of variation of 6-7 micrometers and volume-particle-diameter distribution made 
the weight average particle size of each toner as an experiment so that the coefficient of variation of 
number particle size distribution might be 25 to 30% 20 to 25%. 

[0105]The loadings ratio of paints, a charge controlling agent, and a fixing auxiliary agent shows the 
loadings (weight section) ratio to binding resin 100 weight section in a parenthesis. The external 
additive used R974 made from Japanese Aerosil. One weight section of additions were added to toner 
100 weight section. Using FM20B possessing Z0S0 type agitating blades, 1 kg of toners were supplied, 
in 1 minute, it stirred for 5 minutes with 2000 times of revolving speed, and the externally adding 
process was performed. 

[0106](Example 1) Drawing 1 is a sectional view showing the composition of the electrophotography 
device used by this example, this example device is the composition which converted FP7742 (made 
by Matsushita Electric Co., Ltd.) copying machine into reversal development, and added the waste 
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'* 

*> 

toner recycling Vnechahism. 

[0107]301 is an organic photoreceptor, form a charge generating layer for the powder of oxo 
titanium phthalocyanine by vacuum evaporation on the conductive substrate of aluminum, and on it 
Polycarbonate resin (Mitsubishi Gas Chemical make Z-200), It is a thing of composition of having 
laminated the charge transport layer containing the mixture of butadiene and hydrazone one by one. 
The corona-electrical-charging machine with which 302 is charged in minus in a photo conductor, the 
grid electrode in which 303 controls the electrification potential of a photo conductor, and 304 are 
optical signals. 305 a developing sleeve and 306 a doctor blade and 307 The magnet roll for career 
maintenance, 308 is a duct for 310 to return a career and 309 to a toner, and a voltage generator and 
the waste toner of the transfer remainder [311], return 312 to a cleaning box, and for 313 return the 
waste toner 31 1 in the cleaning box 312 to a developing process. The waste toner 31 1 which scraped 
the toner of the transfer remainder by the cleaning blade 3142, and was able to store it temporarily 
in the cleaning box 312 is constituted so that it may be returned to a developing process by the duct 
313. 

[0108]314 is a transfer roller which transfers the toner image on a photo conductor on paper, and it is 
set up so that the surface may contact the surface of the photo conductor 301 . The transfer roller 314 
is the elastic roller which provided the electric conductive elastic member in the circumference of the 
axis which consists of conductive metal. Fundamental conditions are the same as that of Example 1 . 
[0109]The inrush guide which consists of a conductive member to which 31 5 introduces a transfer 
paper into the transfer roller 314, and 316 are the conveyance guides which carried out pre-insulation 
of the surface of a conductive member. The inrush guide 315 and the conveyance guide 316 are 
grounded via direct or resistance. It is a voltage generating power supply which uses 317 as a transfer 
paper and carries out voltage impressing of 31 8 to the transfer roller 314. 
[01 10]The result of having done the picture test is shown in (Table 6). 
[0111] 
[Table 6] 
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[01 12]lmage evaluation was evaluated to the image concentration and the ground fogging after a 
torture test 200,000 sheets after [ the early stages of image formation, and ]. The ground fogging was 
judged in clear vision, and when it was a level which is satisfactory practically, it was considered as 
success (O). Then, it was neglected under highly humid, the picture test of one omasum was done, 
and the increase in fogging was seen. Since fogging would increase rapidly if toner concentration 
control becomes poor and becomes an exaggerated toner, the state was observed. Furthermore, it is 
neglected under elevated-temperature damp in another experiment overnight, the picture test of the 
Japanese 5 following omasums is done, and the image concentration after 5 omasums is shown. 
[01 1 3]ln the toner sample A-1 , A-2, A-3, A-4, A-6, A-7, A-8, A-9, and A-1 0, there were not disorder of a 
horizontal line, spilling of a toner, and soiling on the back of paper of inferior transfer or paper, there 
was no middle omission of a character, the solid black image was uniform and the with an image 
concentration [ of 1.25 or more ] high-concentration picture was acquired. The ground fogging in the 
nonimage area was not generated, either. When the long-term copy test of 200,000 sheets was done, 
the copied image of the high concentration which does not have filming on the photo conductor 
surface and is equal compared with an early picture, and lowlands fogging was obtained. There is no 
generating of fogging under highly humid, and density lowering was not generated under elevated- 
temperature damp. However, in the toner sample A-5, A-11, and A-1 2, the fall of image concentration 
was seen, and toner density ran exaggeratedly under highly humid, and the density lowering with it 
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which has much generating of fogging occurred. [ rapid under elevated-temperature damp ] 
[0114](Example 2) Drawing 2 is a sectional view showing the composition of the electrophotography 
device for full color image formation used by this example. In drawing 2 r 1 is an exterior chassis of a 
color electro photographic printer, and the right end surface side in a figure is a front face. 1A is a 
printer front plate, and this front plate 1 A is toppled like a dotted-line display to the printer exterior 
chassis 1 focusing on the hinge shaft 1B by the side of the lower side, is raised like difference 
operation and a solid line display, is closed, and is operation freedom. The printer internal inspection 
maintenance at the time of the detaching operation of the intermediate transfer belt unit [ / in a 
printer ] 2 or a paper jam, etc. is performed by toppling and opening the front plate 1 A and releasing 
the inside of a printer greatly. The detaching operation of this intermediate transfer belt unit 2 is 
designed become perpendicularly to the axis-of-rotation bus direction of a photo conductor. 
[01 15]The composition of the intermediate transfer belt unit 2 is shown in drawing 3 . The 
intermediate transfer belt unit 2 in the unit housing 2a. The intermediate transfer belt 3, the 1st 
transfer roller 4 that consists of conductive elastic bodies, the 2nd transfer roller 5 that consists of 
aluminum rollers, the tension roller 6 which adjusts the tension of the intermediate transfer belt 3, 
the belt-cleaner roller 7 which cleans the toner image which remained on the intermediate transfer 
belt 3, The scraper 8 which fails to write the toner collected on the cleaner roller 7, and the position 
transducer 10 which detects the position of the ****** waste toner reservoirs 9a and 9b and the 
intermediate transfer belt 3 for the collected toner are included. The printer front plate 1 A can be 
toppled like a dotted line, this intermediate transfer belt unit 2 can open it, and it can detach and 
attach freely to the predetermined stowage in the printer exterior chassis 1 as shown in drawing 2. 
[01 16]lnto insulating resin, the intermediate transfer belt 3 kneads a conductive filler, and with an 
extrusion machine, it is film-ized and is used for it. In this example, what added and film-ized 
conductive carbon (for example, Ketchen black) 5 weight section to polycarbonate resin (for example, 
Mitsubishi Gas Chemical make, you pyrone Z300) 95 weight section was used as insulating resin. The 
coat of the fluoro-resin was carried out to the surface. The thickness of a film is about 350 
micrometers and resistance is about 10 7 - 1 0 9 omega-cm. Here, what kneaded the conductive filler 
to polycarbonate resin and film-ized this is used as the intermediate transfer belt 3 in order to be able 
to prevent effectively the slack by long-term use of the intermediate transfer belt 3, and 
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accumulation of an electric charge. 

The coat of the surface is carried out with the fluoro-resin in order to be able to prevent effectively 
the toner filming on the surface of an intermediate transfer belt by long-term use. 

[0117]This intermediate transfer belt 3 is consisted of a film which used semi-conductive urethane of 
the shape of a 100-micrometer-thick endless belt as the substrate, It constitutes movable in winding 
and an arrow direction in the 1st transfer roller 4, the 2nd transfer roller 5, and the tension roller 6 
which fabricated the urethane foam which carried out low resistance processing so that it might have 
resistance of 10 6 - 10 8 omega-cm around. Here, the peripheral length of the intermediate transfer 
belt 3 is set as 360 mm which added length (63 mm) a little longer than the half of the peripheral 
length of the photo conductor drum (30 mm in diameter) mentioned later to the length (297 mm) of 
the longitudinal direction of A4 paper which is the maximum paper size. 
[01 18]When a printer body is equipped with the intermediate transfer belt unit 2, the 1st transfer 
roller 4 passes the intermediate transfer belt 3 - the photo conductor 1 1 (it illustrates to drawing 3) - 
about — it being welded by pressure by the power of 9.8x10 4 (N/m 2 ), and the 2nd transfer roller 5, It 
is welded by pressure to the 1st above-mentioned transfer roller 4 and the 3rd transfer roller 12 (it 
illustrates to drawing 3) of the same composition via the intermediate transfer belt 3. In the 
intermediate transfer belt 3, this 3rd transfer roller 12 is constituted so that following rotation is 
possible. 

[01 19]The cleaner roller 7 is a roller of the belt-cleaner part which cleans the intermediate transfer 
belt 3. This is the composition of impressing the volts alternating current which attracts a toner 
electrostatically to a metallic roller. This cleaner roller 7 may be the conductive fur brush which 
impressed a rubber braid and voltage. 

[01 20]ln drawing 2 f in the center of a printer, image formation unit 1 7Bk which carried out black, 
cyanogen, magenta, and 4 sets of fanning for each colors of Hierro, and 17Y, 17M and 17C constitute 
the image formation unit group 18, and as shown in a figure, in it, they are arranged in a circle. Each 
image formation unit 1 7Bk, and 1 7Y, 1 7M and 1 7C can open the printer surface plate 1 C focusing on 
the hinge shaft ID, and it can be freely detached and attached to the position of the image formation 
unit group 18. By being regularly equipped in a printer, the mechanical drive system and electric 
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circuit system by the side of both of the image formation unit and printer side join together via a 
mutual coupling member (un-illustrating), and unifies mechanically and electrically image formation 
unit 1 7Bk, and 1 7Y, 1 7M and 1 7C 

[01 21 Jlmage formation unit 17Bk arranged in a circle, and 17C, 17M and 17Y are supported by the 
base material (not shown), and around the cylindrical axis 20 which is driven to the movable motor 
19 which is a transportation device as a whole, is fixed and is not rotated, are constituted so that a 
rotation is possible. Each image formation unit can be located in the image formation position 21 
which countered the 2nd transfer roller 4 that supports the above-mentioned intermediate transfer 
belt 3 one by one by rotation. The image formation position 21 is also an exposure position by the 
optical signal 22. 

[0122]Since each image formation unit 17Bk, and 17C, 17M and 17Y consist of the respectively same 
members forming except for the developer put into inside, they explain image formation unit 1 7Bk 
for black in order to simplify explanation, and omit about explanation of the unit for other colors. 
[01 23] An image formation unit is shown in drawing 4 . It is a phi18mm developing roller with which 
1 1 becomes from a photo conductor and 30 consists of silicone rubber with a JIS-A hardness of 60 
degrees, and it is welded by pressure to a photo conductor by the power of 21 N, and rotates in the 
direction of an arrow. 31 is a feed roller which consists ofphi14-mm urethane sponge, and supplies 
the toner in a toner hopper to a developing roller. 32 forms the layer of a toner on a developing roller 
with metal braids. A direct current of 230V and the volts alternating current of 500Vpp (1 kHz) are 
impressed with a power supply 33. 1 kV of DC bias is impressed with the phi12mm charged roller 
with which 24 consists of epichlorhydrin rubbers. The photo conductor surface is charged in -450V. 
Waste toner and 28Bk of a developer reservoir and 34 are black toner a cleaner and 27 26. 
[0124J35 of drawing 2 is the laser beam scanner part allocated in the bottom in the printer exterior 
chassis 1, and comprises a semiconductor laser, the scanner motor 35a, the polygon mirror 35b, the 
lens system 35c, etc. which are not illustrated. The pixel laser signal light 22 corresponding to the 
time series electrical-and-electric-equipment pixel signal of the picture information from this laser 
beam scanner part 35, It passes along image formation unit 1 7Bk and the optical-path window 36 
formed between 17Y, It enters into the fixed mirror 38 within the axis 20 through the window 37 
which was able to be opened in a part of axis 20, It advances almost horizontally in image formation 
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unit 17Bkfrom the exposure windows 25 of image formation unit 17Bk which is reflected and is in 
the image formation position 21, It enters into the exposure part of the left lateral of the photo 
conductor 1 1 through the passage between the developer reservoir 26 and the cleaner 34 which are 
allocated up and down in the image formation unit, and scanning exposure is carried out to a bus 
direction. 

[0125]Since the optical path from the optical-path window 36 to the mirror 38 uses the crevice 
between the units of neighboring image formation unit 17Bkand 17Y, there is almost no space which 
becomes useless in the image formation unit group 18 here. Since the mirror 38 is formed in the 
center section of the image formation unit group 18, it can be constituted from a fixed single mirror 
and is simple composition with easy alignment etc. 

[0126]By the inside of the printer front plate 1 A, 12 is the 3rd transfer roller allocated above the 
paper feeding roller 39, and to the nip part of the intermediate transfer belt 3 and the 3rd transfer 
roller 1 2 welded by pressure. The paper carrying path is formed so that a paper may be sent by the 
paper feeding roller 39 formed in the lower part of the printer front plate 1A. 
[0127]40 is the sheet paper cassette which the method of outside was made to project and was 
provided in the lower side side of the printer front plate 1 A, and can set two or more papers S 
simultaneously. A paper conveyance timing roller and 42a 41a and 41b A fixing roller, The paper 
guide board which provided the fixing belts in which, as for 42b, a pressurizing roller and 42c consist 
of fluorocarbon rubbers, and 42 d in the heating-medium roller, and provided 43 between the 3rd 
transfer roller 12 and a fixing roller pair, and 44a and 44b are the paper discharge roller pairs 
allocated in the paper outlet side of a fixing roller pair. 

[0128]The fixing process is shown in drawing 5 . The belt 42c is applied between the fixing roller 42a 
and the heating roller 42d. The predetermined load is applied between the fixing roller 42a and the 
pressurizing roller 42b, and nip is formed in it between a belt and a pressurizing roller. A heater is 
formed in a heating roller [ 42d ] inside, and, outside, the thermo sensor 51 is arranged. 
[0129]The pressurizing roller 42b is pushed against the fixing roller 42a with the pressurization spring 
52. The recording material 54 which has the toner 53 moves along with the direction board 55. 
[0130]As for the fixing roller 42a as a fixing member, length has formed the elastic layer 57 with a 
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thickness of 3 rrtm whith becomes the surface of the hollow roller rodding 56 made from aluminum 
250 mm and whose outer diameter are 14 mm and 1 mm in thickness from silicone rubber whose 
rubber hardness (JIS-A) by JIS is 20 degrees. Besides, the silicone rubber layer 58 is formed by the 
thickness which is 3 mm, and the outer diameter has become about 20 mm. In response to driving 
force, it rotates by 100 mm/s from the drive motor which is not illustrated. 
[0131]The heating roller 42d consists of a hollow pipe of with the thickness of 1 mm, and an outer 
diameter of 20 mm aluminum. It has the lamp heater 58 of 700W for heating inside, and fixing roller 
skin temperature was controlled in skin temperature of 170 ** using the thermo sensitive register. 
Fixing with 50 mm/s and half speed was performed at the time of OHP image fixing. 
[0132]The pressurizing roller 42b as a pressurizing member is 20 mm in 250 mm and outer diameter 
in length. This has formed the elastic layer 60 with a thickness of 2 mm which consists of silicone 
rubber whose rubber hardness (JIS-A) by JIS is 55 degrees in the surface of the hollow roller rodding 
59 which consists of the outer diameter of 1 6 mm, and 1 mm in thickness of aluminum. This 
pressurizing roller 42b is installed pivotable. 

5.0-mm-wide nip width is formed between the fixing rollers 1 with the spring 52 of a spring load of 
one side 147N. 

[01 33]The waste toner reservoir is provided in each image formation unit 1 7Bk, 1 7C, 1 7M and 1 7Y, 
and the intermediate transfer belt unit 2. 
[0134]Hereafter, operation is explained. 

[0135]At first, the image formation unit group 18 has black image formation unit 17Bk in the image 
formation position 21, as shown in drawing 2 . At this time, the photo conductor 1 1 is carrying out 
opposite contact via the intermediate transfer belt 3 at the 1st transfer roller 4. 
[01 36]A black optical signal is inputted into image formation unit 1 7Bk by the laser beam scanner 
part 35 by an image formation process, and image formation by black toner is performed. At this 
time, the speed (100 mm/s equal to the peripheral speed of a photo conductor) of the image 
formation of image formation unit 17Bk and the movement speed of the intermediate transfer belt 3 
are set up become the same, simultaneously with image formation, it is an operation of the 1st 
transfer roller 4, and a black toner image is transferred by the intermediate transfer belt 3. At this 
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time, the directcurrent voltage of +1 kV was impressed to the 1st transfer roller. Immediately after all 
black toner images finish transferring, image formation unit 17Bk,The whole drives 17C, 17M, and 
17Y to the movable motor 19 as the image formation unit group 18, they rotate to the arrow 
direction in a figure, and stop at the position to which it rotated 90 degrees exactly and the image 
formation unit 17C reached the image formation position 21. Since toner hoppers 26 other than the 
photo conductor of an image formation unit and the portion of the cleaner 34 are located inside the 
rotary circle arc at photo conductor 1 1 tip in the meantime, the intermediate transfer belt 3 does not 
contact an image formation unit. 

[0137]ln the image formation unit 17C, the laser beam scanner part 35 inputs the optical signal 22 
into the image formation unit 17C by the signal of cyanogen shortly like the front after reaching the 
image formation position 21, and formation and transfer of the toner image of cyanogen are 
performed. By this time, the intermediate transfer belt 3 will make one revolution, and the writing 
timing of the optical signal of cyanogen is controlled so that the toner image of the following 
cyanogen agrees in position in the black toner image transferred before. In the meantime, the 3rd 
transfer roller 12 and the cleaner roller 7 have separated a few from the intermediate transfer belt 3, 
and they are constituted so that the toner image on a transfer belt may not be disturbed. 
[0138]The same operation as the above was performed also about magenta and Hierro, on the 
intermediate transfer belt 3, the toner image of four colors agreed in position, and was piled up, and 
the color image was formed. Package transfer of the toner image of four colors is carried out to the 
paper which doubles timing and is sent from the sheet paper cassette 40 in an operation of the 3rd 
transfer roller 12 after transfer of the last Hierro toner image. The 2nd transfer roller 5 was grounded 
at this time, and the direct current voltage of +1.5 kV was impressed to the 3rd transfer roller 12. The 
fixing roller pairs 42a and 42b were fixed to the toner image transferred by the paper. The paper was 
discharged out of the device through the discharge roller pairs 44a and 44b after that. The toner of 
the transfer remainder which remained on the intermediate transfer belt 3 was cleaned in the 
operation of the cleaner roller 7, and prepared for the next image formation. 
[0139]Next, the operation at the time of single color mode is explained. The image formation unit of 
a predetermined color moves to the image formation position 21 first at the time of single color 
mode. Next, transfer to the predetermined image formation and the intermediate transfer belt 3 of a 
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color was performed like the front, and it transferred [ after transfer ] continuously this time in the 
paper sent from the sheet paper cassette 40 by the 3rd following transfer roller 12 as it is, and was 
established as it is. 

[01 40] With the electrophotography device of drawing 2. the result of having performed picture *** 
is shown in (Table 7). 
[0141] 
[Table 7] 







1&) 




ft*®* 

(%) 


A-13 


1.32 


1.30 


O 


O 


92.5 


A-14 


1.40 


1.40 


O 


O 


94.8 


A-15 


1.35 


1.34 


0 


O 


93.5 


A-16 


1.34 


1.33 


o 


O 


91.9 


A-17 


1.16 


1.03 


X 


X 


80.3 


A-18 


1.34 


1.30 


o 


O 


91.9 


A-19 


1.34 


1.30 


o 


O 


90.9 


A-20 


1.08 


0.90 


X 


X 


78.5 


A-21 


1.44 


1.42 


O 


O 


93.9 


A-22 


1.35 


1.33 


O 


0 


92.9 



[0142]When this electrophotography device performs picture **** using the toner manufactured as 
mentioned above, there are not disorder of a horizontal line, spilling of a toner, a middle omission of 
a character, etc., and a solid black image is uniform, The picture also reproducing 16 streaks/mm of 
very high resolution high definition was acquired, and the with an image concentration [ of 1.3 or 
more ] high-concentration picture was acquired. The ground fogging of the nonimage area was not 
generated, either. Also in the long-term torture test of 10,000 sheets, mobility and the characteristic 
in which change was stabilized few as for image concentration were shown. Homogeneity when the 
whole surface solid picture at the time of development was taken was also good. A development 
memory is not generated, either. Also in transfer, the middle omission was a level which is 
satisfactory practically, and transfer efficiency was 90%. Filming of the toner to a photo conductor 
and an intermediate transfer belt was also a level which is satisfactory practically. The poor scrape of 
cleaning of an intermediate transfer belt had not been generated. Most of disorder or a toner jump of 
the toner at the time of fixing is not produced. Without using a cleaning blade, in the cleaner process 
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of performing recovery in development as it is, it could collect smoothly and the history of the 
previous image did not remain the remaining toner at the time of transfer. However, filming and the 
transfer middle omission of the photo conductor occurred, and A-1 7 and A-20 toner also generated 
many fogging. Filming of an intermediate transfer belt and the poor scrape of cleaning were 
generated. When the whole surface solid picture at the time of development was taken, the blur 
arose in the latter half part. The toner jump occurred at the time of fixing. 

[0143]Next, the non-offsetting sex test was done on the OHP sheet in (Table 8) with the anchorage 
device using the belt with which process speed does not apply 100 mm/s and oil for the solid picture 
more than coating weight 0.4 g/cm 2 . It was not generated by the jam of OHP in a fixation nip part. In 
the whole surface solid green picture of the regular paper, offset did not generate the 122000th sheet 
at all. Oil is not applied with silicon or the fixing belts of a fluorine system, and, as for a hair side of 
belt side deterioration phenomenon, ** is not seen, either. 

[0144]The offset nature in the elevated temperature was estimated as transmissivity. Process speed 
was 100 mm/s, transmissivity is the spectrophotometer U-3200 (Hitachi) at 160 **, and the 
transmissivity of 700-nm light was measured. The result of fixability, offset-proof nature, and 
preservation stability is shown. 
[0145] 
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[0146]Good fixability was shown in the fixing roller with which OHP translucency shows not less than 
80%, and a non-offsetting temperature range does not use 40-60K, and oil, either. Most condensation 
was not seen in 50 ** and the preservation stability of 24 hours. 
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* * 

[0147] 

[Effect of the Invention] As mentioned above, according to this invention, neither the thermal melting 
arrival of a toner nor condensation is produced, but fogging under the image concentration fall by 
fault electrification by long-term continuous use and low-humidity/temperature can be prevented, it 
has uniform charged distribution, and it becomes possible to continue outputting the picture 
characteristic stable even if it used it over a long period of time. 

[0148]Even if it uses it for the one-ingredient developing-negatives method of a contact process, 
neither the thermal melting arrival of a toner nor condensation is produced, but fogging under the 
image concentration fall by fault electrification by long-term continuous use and low- 
humidity/temperature can be prevented, it has uniform charged distribution, and it becomes possible 
to continue outputting the picture characteristic stable even if it used it over a long period of time. 
[0149]The middle omission at the time of transfer and spilling are prevented with a conductive elastic 
roller and the electrophotography method using an intermediate transfer body, and it becomes 
possible to acquire high transfer efficiency. Also in the long-term use under highly humid, filming of a 
photo conductor and an intermediate transfer body can be prevented. The cleaning nature of an 
intermediate transfer body can be improved. Also in the cleaning process which does not use a 
cleaning blade, transfer residual toners can be collected smoothly, and the history of a previous 
image can be prevented from remaining. 

[0150]Offset nature can be prevented, while oil is not applied with silicon or the fixing belts of a 
fluorine system but ** also maintains high OHP translucency. Good un-offsetting nature can be 
maintained without producing a hair side of belt side deterioration phenomenon, even if it uses it 
over a long period of time. 
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^ffl-rsctic^y^ mmmvswi— <D«ss;^tt 



(7) 



&M2002-1 2303 3 



[0 0 4 9] m^ZftZ'fV'sTi— Mb£ft<»: LT« 
7'7—k hVWMVfTi—K 5>7iX/M$ 

[0 0 5 0] ^U^VStt^UXXT/HSIltt^'JxX 
t/UWWWL Sfctttfy x7r>U8t^£^t>a;8t«:* 
y-fV-77*- h*, ag5 0~1 5 0 o ClcfcVT-S 
tfcttttgij LTJ8 A U naSTftttMfititteS C t 

[005 1] JH^S*l*-rv*>7*— Mb£tlfl)l«. 

7 \s$ >S14b5<3* 'J xxx/HSJBi©*!?* 1 tils^m 

sfcyo. 3~o. 9 9t/uaa<HaPSLt\ *y»* 
l<«o. 5~o. 9 5 j e;u3«jWJ*u\ 0. 3* 

^££S<tIJ*7*-y hli/MST?-*,, 0. 9 9«±<>: 

[00 5 2] £«8iflii:LTffiffl?*<Kyx77 : /U®Ii 
(DMmy-tiM? »Mwtf 10000~4075> M¥£l 
$J-faMw<ha¥iS»-?«M n OJtMw/M n 5Wmi: 
Wmtf3~10 0> ZT«S»?»Mzi»TO 
»?aMn(DJtMz/Mn^Wzfr5<i:, WztflO 
~2 0 0 0. WbiC7P-TX^tc<fe« i/2S£lcJ:« 
anas (ttTWbiflO #8o~i 5 o°c ^ttiMtea 

St*8 0~1 2 0"Cs WMQtl77JB»tiL#4 5~6 5 

[0053] z *<»»*««i©t- 

VimWWiffi.. 3t«tt.W*7-by Httc***«» 

a««Qtta#sM* lt> mmm l < m±r s. * 
7'j, n— c <t 6fai*s t <h ^tc na 

5o Mz/Mnjy**<r*ct»» mmm-mmx 

[0 0 5 4] »SL<liMwtf1 1 0 0 0~3 0T^ W 
m#3~3 0, Wz#10~5 0 0, 8rtb£tf9 0~ 1 
5 0°C 3klliHttiUE»8 5~1 1 5°C #7;UEflA 
#5 2~6 5iCOBBR?**?K';iX^;U«Bi*jS»t 

[0 0 5 5] £y&gL<UMwtf 1 2 000~1 0 
75x Wmtf 3~1 0, Wz f tfl 0~1 00, V(fb^ 
9 0~1 4 0t\ XliilMtiUli8 5~1 1 0°C #5 
3~5 9'C©BHT«*?Kyx7xX/U«fl8 

[0056] tsmflgoMwtfi ooooj;»j/jMr<, 
wmtf3*y/j\*<» wztfi o<fcy'jN*<x wtustf 

8 o °c«t y < , auUNttastf 8 o °c «t y < % 



[0 0 5 7] *S9«ili©Mwtf4 0?j<fcy**<, Wm 

am oo*y**<» wz#2oooj:y**<» mt 

is*Atf 6 5 *c * y ** < *« «Mosas*^s^ 
zya*tfty4Stt<oa4«*fiT^s *5-wrw>a 

[0 0 5 8] *JBtt©h^— (Ctt^^U>7^yiU«M 
SttltllB«fcffaW»lSft4. SStrx/i^/T-lc 

p-If;WfUX 2. 4—7* 
fiWfL/X p-n 7*^/7. p-tert- 
7>/UX*UX p-n-^->/U7^UX p-n- 
t^flWfUX p-n-'S+S'Jl/X^UV, p-7 
□ P7? UV&^OX* UV©j3 £tf?0)ffV{ttfStf 
5*L fc<lC7x?UVtf#£U\ 
[0 0 5 9] $fc77y;U*fii*i:LTtts 77y/i/ 

/k 77y/i/»7>/k 77y/l/K-2-I^;U^*-7 
/k 7^y/W»*>^P^*S//k 7*UJl/»7x=/k 

y * 7 y /mb* m^WJ /u»^*->/k / * 7 y 

/US- 2 -X^/l^\*-7ik |3 -fc. H'P+->77y 
x^;k y-fcKP*->77y;Uffi7Ptf;k a-tK 
P*-777y;UK79 1 ;k H'P+->y^7y/l/K 
x^;k y-7S777yjH*7Pfcf/k / — N, N- 
-7x^;l/75/77y/UK7Ptf/k x^UV7*y3- 
;k7*$7yrt>8x7x;k 7 1 h5x^L/V7"yp-/U 
5»^7y;Hex7^Hf^f5C<!:6^5„ *3I 
WO@Wtc»®S79 1 UV-77y;U^«fi^#i: LT 
\t. 7^UV/7^;U77yU-httS^#T'$y, 1t 
JC7^U>^7 5~8 5MM%, 7*/U77yU-h£ 
1 5~2 5«S%^-T* 1 t06Wa(Cffiffl**l5o 

[0060] ssiiiRt/ bi— o»?fi«, »aom»u 
<Ky7^u>^*-9->7;u<b-r*y;u • /\°-=x— > 
3 y. 7P?h7" : 77'f- (GPC) lcj:oTil^?n 

[006 1] ggtt. ^y-ttSH P L C 8 1 2 oi/y 
-X, *7i\ttTS Kg e I super HM— H H 4 
000/H3000/H2000 (7. 8mmS, 15 
OmmX 3) \ SSSjRT H F (x h^k h'P75» . 
3S»0. 6m l/m i n, IS*4;l)g0. 1%. >iA»2 
0pL> ^tii§§R k •1S;SS4 0°C. ;liJStuSaSl*K 
»^THFlca»^0. 4 5pm<D7i-;U7-T*5aL 



(8) 0 0 2-1 230 3 3 



[0 0 6 2] Sfc, tS««tttO«(fbjiSi», »SWWWt© 

7P-xX* (CFT500) U:<fcy, 1cm3©H*4 

sahme 6 x/#t»ii»l*#s 7*5 vs>+ -k * y 

1 . 9 6X 1 06N/m2 ©Sa*4*» it& 1 mm. 
&£1 mm<£>?i'fr5J9LtilLT, 

sigjiMUMsg (t f b) , i&igfDSHgii^sstbti 
&<DttBic£i7«2£« 1 /2^cfctt5SiBise c« 

[0 0 6 3] $fcffifl|0)« , 77.l£^^M3£«?!ft»W- 
«H\ 10 0t«T»lU *05SH«[CT3»M«tlI 
Lfc&, Kaxai 0 K/m i n Lfe? 
>7/l/£, £S5iJg1 0 K/m i n?JISLTIMMi£ 
JttELfcPRlc* #7X^MiJJ(T<D^-X5-fV©gfi 

[0 0 6 4] DSClc£««Ufte~ 7®MA& 
tWfOSSM»«#f«- DSC — 5 0 fcffiffl Lfc„ 5 K / 
m i n?2 0 0*C*?IHU 5#B«ai CC*?* 
1 5#Ra»B&5 K/m i n-pffStf-tt iftift 

(1MB) t?-*frS*ttfc. •t;nciftA-r*wy/u» 

li1 0mg + 2mgiUc, 

[0 0 6 5] tfttmritht-oimiKDim 

ftnSUtMMIHn OOSAtfKttU 0. 5~6SftgP 
#»*U\ *y»*L<tt1~4««& *6tcff* 
L<B1~3IIS?T'$5„ 

[0066] *Bmz®mztizmwt lti*, »-* 

*7?v9s KM* 7777"Th, "7P-», C. 

I. £7>Vh "fXO-1, 3, 74, 97. 9 8H 
©7-bH»7"J-;U7SK3R«y7r;«ftiS|Bk C. 

I. tf^Vh • <ID-1 2, 13, 14, 171?© 
7* hl«7y -Jb7 5 K*5>X7 vTtftWk C. 

I. y/l^V hfIP-1 9, 7 7, 7 9, C. I. r 

<rX/<-7."fxn-i 6 4, c. i. i^yy>h-u 

•y K4 8, 49 : 1, 53 : 1, 5 7, 57:1, 8 

i, 122. s&oft&mn. c. i. y;u^>h-u 

•>K4 9, 5 2. 5 8, 8^<D#6Sm, C. I . 
/Vh • 7/1/- 1 5 : 3&<D7*ai/7->mf*Om 



SttA»«*«W 1 0 0 fittVKtt L, 3~8 ff«* tf 

[0067] h^— <Df*«¥Kl!teSB3~1 1 

ymT\ »*L<«3-9/jm, J:y»$L<B3~6 
jumT'$5o 1 1 Mmi'J*?^, &¥®J£6MBTF Lff 
!ift)!«#6tvf, 3fimJ:»J'J\£W:. h^— 

[0068] ^S«lSiJOf*»¥^ll5iSti 1-1 0/jm 
7, $?£L<H:2~8Mm, <fcy#$L<«2~5 pm 

[0069] $ h ^-©{^tt*I#^©gfil&Stf 1 

s - 3 5 %, fflanas^^ssj^a^ 2 0 - 4 0 %? 
snfftttfi 5~3o%, «m^«asttfftttf2 

0-3 5%, 3r6te#3:L<tt, #»iteS»ffi<DSt!j^ 
»tf 1 5 - 2 5 %, fflftft^ttaSttfflfttf 2 0-3 
0%T**5o 

[0070] mhvmtitbi—<Dimizisttzmmm 

■3tc®<Ds &ffl£fi«m^lfr6<DMcD2fS£ (n- 
1) T^fc^<D¥£*g7£6fc£tlS. 
[0 0 7 1] ?&VWM&ttettmto1fi<Dfc&V*G 
fcSLfcfcOT', tt^8#*<DSttfMRtf 1 5%* 

m. x««ia*as»fi;o$»«aA^2o%*sii:s* 

<t, SSMlcfflilT'Sy, P7, h7-y 7<D£B<!:&*o 

watts^^aiiiflWitf 3 5 % j: y *, ztcitmm. 

f^fc©S»fl»tf 4 tUEttft 
#7n-KLTL*t\ I**- ©g*t4tf33K£y, 18 

#*^©7 /us > wfgat u-^-r < 

[0 0 7 2] *^OIlQ!7'P-bXtCj5^Ttt, 3*ttX 
tt»MO^®P- ; 5±lCd'^p<^iH|cD3*tt7*U- K 
lf^-S<DE73ttJ:ySfl4?-a-, \*i—<DmmZBf£L 

SWHWftn— 7 <!:-> 'J p Vfflliifr 6 ^ 

*3»n-5*-S©*iS&*Wc*y«l»*«* mtg 

lC5*1tfls©df^^7,7 1 >U7.CD K7^-7'U- 
J8(54LT, $/i:tt&S14<DP— 5*3S«P— 7^:7^ 
V7h (HTjIrI) icm^ffiftiLT, h^— <D-»®«-?BB)6 

So 

[0 0 7 3] C<D£*#*SP-5<hSt®P-5ttl3£lR) 
(C|a«E**» ^P-^tmP-^OSil?:! : 1 - 
0. 8:0. 2m\%T'imn- : 7lkm<?%®iS.t? 

ztcimn— ?imytitmmz9. 8x102- 

9. 8X1 04 (N/m2) <DE73TESLT®Jt<*±© 



(9) &M2 0 0 2-1 23 03 3 



MttttfSMtttlS. £fc$*147U- K(*5 x 1 03 
~5X1 05 (N/m2) <DjE7DTgi®P-5±lCfflgL 

[0 0 7 4] SStC, ht- Si&tf SttlfcMx* H— 

-£OfitHi**0. 1 ~ 1 mmT\ 8ifi!P— 
[0075] h ; Itt&SttltetlS h *-<*>#8&fi 

a»*-je«fc*MW*fc»» su* visages 

[0 0 7 6] LfrU JKDHUSKfc^Ttt* AJHttfliL 

let UMLh(cN»#£(:«M?AffJI£ L*tt\ 

fiwa^ffl+ic^p- : 7±©h-f- coisssa 

[0 0 7 7] *CT, *fl5H<D7>yiSi&S£tt£ |»*— 
[0 0 7 8] Cfttt«gB*?©$-*H(WRjl8£*'J» 

[0 0 7 9] $fcs *»JltCfc^Ts ^ftOSBlC^ 

•ii*-^e¥7p-fex6^ais]ifayjiLiit7*ti5o * 
osl c<o-3j«rp-bxoiiyiBL*fTtcj:yfiH 

9. 8X 1 02~2X 1 05 (N/m2) (DE*jTffl$L 

ISSfSEtefl-LTSX 1 03~2X 1 05 (N/m2) E?3 
[0 0 8 0] COtt, 2^g¥BflCS¥ttJCfe¥*tl 



T»y. /WT.fcEpjjtll./'cP— 5^ 77'-7'5->t? 
^<b> +F^¥#i:©«lttlcJ:y h*- #7-f/U5>y 

^utl$5„ srcp-^tcfcyi^s^tirchf— « 

*lfi±tf**fca&fc» ffiftfbttO&ttttttOffiH^ 

[0 08 1] *CT\ *ff5Hg<DI*^— <D7«y^&fi£{* 
©7.7U-7^aW^L^l\ 

[0 0 8 2] ttc. *&mt33VT. mzt**M»£ 

*ti?*ife<*>g&* hi— *Gtzm®¥®£zmz.m 

*ft©»i™ft«l&a:i=y h&PHHXKEIlLfcfk 

mm**. mftto±imf$.LtcmKze>o>hi— » 

[0 0 8 3] «BJ«a=. >y htt^ittt^SP— 
BrtTI* h*- Ai«-««fc3R«P-7^«l&P— 5tt. 

[0 0 8 4] $/is «JgfiKa-y h^Sg-r^CtlCk 
•J h #±TIC» L < »BT 5fc«r>-;Ug|5#fr 

J: y 8<b? »J » M*9Uttfft£ 

[0 0 8 5] $/c, «JW*±*»6^'J-=V^*tU & 

jtf*±A^niJR*nfcjs h i—mm®ftmz® y s l 

f*t»S»yjiLm WT5iIiT^<*'\W7-< 
;l/5V7"6^L<5g4L^-r<^y, «JWW)«WST 

[0 0 8 6] *ffJK<Dht- <07'y^«#f* 

^h^— icga^f 3 cilery, ^Jtft's©7^/i/=v 

[0 0 8 7] K¥7P-b7>^cgE)t 
#±IC«« Lfc h ±- *7 'J -- V-7"lC<fc y 01R-T57 

y-r>7"7p-trxie^^?-ric, ^©^a, b^, 

m®7a-bX1tfi? ? y — f- UTsT'P-feT.fcSSlSfig 

[0088] h t-tt^Hiii^iam snsaom f»» 



(10) ^58200 2-1 2 3 03 3 

» 



[0089] 7ffiB««ntts &nmfiztz.ftiztiwi-z 
[0090] aMWc*y»6ftfth^— wts 



[009 1] tt&NH», IMB#fltK£ »Jff6tlft: 

C*llCl*'\>5'xjU5* , 0 , » 7.-M- 

[0 09 2] 

BUM] fcUU «WfcJ:y:Mra*etcSMIt=IW! 

[0093] (si) ic«tt«7firar «t»ittB«!>tt 

[0 094] 
[SI] 





Mn 


Mw 


Mz 


Tg 

(°C) 


Tm 
CO) 


Ti 
(°C) 


PR-1 


3800 


39000 


390000 


60 


144 


109 


PR-2 


3600 


40000 


950000 


62 


135 


105 


PR-3 


5000 


120000 


2400000 


63 


150 


114 


SR-1 


2800 


190000 


1600000 


59 


131 


105 


SR-2 


3100 


210000 


1800000 


60 


130 


108 



[0095] Mn uimiBoiprea? m, m wttts 
«ub©mwis»?«» m z \t zy-mwrnT-z y , 

Tg PC) »ISftailRa>#7*lg£j&. Tm CO , T 

i co tt7P-TX4r-T©wbja» autinttaa? 

[0 0 9 6] (S2) lc44tlK0<rPttfSr«7?SSft 



[0097] 
[S2] 







F-1 




F-2 




F-3 


*££ft<50:40:10) 


F-4 


#SS<*<20:30:50) 


F-5 





[0098] («3) {z*nmmT'®mtz7v%m-£ 

8&©»ae-* &ttM*eiBHff e-*©H»ifcfr 



z » Z JF$#?* Peak tt#?H* tf- 7 flfcifx 

Tg co B#5xiE»ja*a\r. 

[0099] 
[S3] 



♦ 



(11) 
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<%) 



Mn 



Mw 



Mz 



peak 



Tg 



F-1 



17000 



40000 



65000 



39000 



F-2 



13000 



41000 



75000 



40000 



55 



F-3 



14000 



42000 



76000 



40000 



35 



F-4 



10000 



30000 



50000 



28000 



10 



F-5 



58 



200000 



[oioo] (84) icMMTflrar «m»s* 

to 

[0 10 1] 
[84] 



mn 


«Jft 


CB 




MC 


C.l.tf^VhU^K57:1 


CC 


CJ.tf^»h^;U-15:3 


YC 


CJ.tfy>VI-rxP— 128 



[oio2] (85) \z*mimK*nmi-e®m Ltc 
t-i—mmaxmr. 

[0 103] 
[85] 











A-1 


PR-3 


F-1 (2) 


CB(5) 


A-2 


PR-3 


F-2(2) 


CB(5) 


A-3 


PR-3 


F-3(2) 


CB(5) 


A-4 


PR-3 


F-4C2) 


CB(5) 


A-5 


PR-3 


F-5(2) 


CB(5) 


A-6 


PR-1 


F-2(2) 


CB(5) 


A-7 


PR-2 


F-2C2) 


CB(5) 


A-8 


SR-1 


F-2C2) 


CB(5) 


A-9 


PR-1 


F-U2) 


CB(5) 


A-10 


SR-1 


F-1 (2) 


CB(5) 


A-11 


PR-1 


F-5(2) 


CB(5) 


A-1 2 


SR-1 


F-5C2) 


CB(5) 


A-1 3 


PR-2 


F-1 (2) 


MC(5) 


A-1 4 


PR-2 


F-2(3) 


MC(5) 


A-1 5 


PR-2 


MO) 


MCX5) 


A-1 6 


PR-2 


F-4(3) 


MCX5) 


A-1 7 


PR-2 


F-5C3) 


MC(5) 


A-1 8 


PR-1 


F-2(3) 


MC(5) 


A-1 9 


SR-2 


F-2C3) 


MC(5) 


A-20 


SR-2 


F-5C3) 


MCX5) 


A-21 


PR-2 


F-2C3) 


CC(5) 


A-22 


PR-2 


F-2C3) 


YC(5) 



[0 10 4] «1«1«>I'*— ©■S¥JS*a&tt6~7 

Mm, mm.m.^<nmmmu2o^2 5%. mm 

®Mf><Dmm&.& 2 5~3 0%blZZ>£?fciAftL 

[o i o si Mfk wmtimu jzmmvmsmmt 
&mmi oouvicttr«Ett (aasp) &m 
wmzTsto itim*B*7xB 9 JMma>R 9 7 4* 
l/c„ mmt h+- 1 o ofigspic*tLT i mm 

^mttzo Z0S0S^8#Effi*Sfi§L/cFM20 
Bfcffll^T, h*- £1kg&AU 1#R3K2OO0 

[0106] (Umm 1 ) El 1 tttXttflTPttJS Lfcl 

W\ F P 7 7 4 2 (tiTFWttH) flM*£IBl!ftffi 

So 

[0 10 7] 3 0 1 ttftWJBftft?* 7;US:i'^a)i» 

*-htW (=«#Xfl#«Z-2 0 0) 7*^1 

? 5 a a WNk 3 0 3 ttft*^ tf ffllttttlWPr 
MUvKW, 3 0 4«{i#ttT*35a o 3 0 5tt9t« 
3 0 6I*K**-7U-K» 3 0 7«**'J 
TVm<Dtz»b0W*y hP-/k 3 0 8ti* + 'J7 7 , 
3 0 9Bht-, 3 1 0ttSS»S8«, 3 1 1 
»y©JHh^— s 3 1 2WJ--y7$v?Z. 3 1 
3li?' J-->?tfv<7X3 1 2*O0ih-*— 3 1 1 £ 

«*y-=>4T7l/-K3 1 4 2T*fr$££U 
-V?*y**3 1 2»C-B$Wlcaf465*Xfc«h^- 3 
1 Itt. fg&©3 1 3lc«fe-3T^lSlcM*ti5J:-5 

[0108] 31 A\tm.w±.o\-±- mzmx&wt 

3$£3§:a-5T\ *©8ffij!MJfctt3 0 1 (D8Elcffil4 
■T5J:5(ci9^nT^S. S¥a-7 3 1 4tt*mtt 



(12) 
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[0 10 9] 3 1 5 7 3 1 4tC#A 

3 1 S^JSaStf-r K3 1 6ttiIS«5lSifij5i$^LT 
gifcLTl^o 3 1 7[tBWm. 3 1 8liS?P-7 3 



1 4icmEEpjrar3fflE8£Sfi?35£o 

[0 110] (86) ICHUxA h*frofce**5* 

[0 111] 
(S6) 





■•MOD) 




1:0)7} s l J 




A-1 


1.35 


1.30 


0 


O 


1.30 


1.28 


A-2 


1.40 


1.37 


0 


O 


1.35 


1.32 


A-3 


1.40 


1.38 


0 


O 


1.36 


1.33 


A-4 


1.37 


1.35 


0 


O 


1.33 


1.30 


A-5 


1.15 


1.08 


X 


X 


1.10 


0.94 


A-6 


1.37 


1,35 


0 


O 


1.33 


1.30 


A-7 


1.38 


1.33 


0 


O 


1.35 


1.31 


A-8 


1.37 


1.34 


0 


O 


1.34 


1.29 


A-9 


1.38 


1.32 


0 


O 


1.36 


1.32 


A-10 


1.32 


1.30 


0 


O 


1.30 


1.28 


A-11 


1.15 


1.00 


X 


X 


1.09 


0.90 


A-1 2 


1.09 


0.91 


X 


X 


103 


0.85 



[0112] wimm*tmm&oimt2 075mt<o 
y immzTvmL. nf^p-asfc^u^uTastufs 

tt (O) tLTco *<Mks KSTfcttfiLTI^tfcDIi 

•f7h*m\ tizrvommzfitc, h-t—mmm 

5^«MW)IB«BMI*S%r. 
[0 113] hi— ?>7M/A-1s A-2, A-3, 
A-4, A-6, A-7, A-8, A-9, A-10T* 

T\ MkSS 1 . 2 5J.X±Wig»a<7)®<l!6Mf Stlfc. 
MWMrW>*6fr4Syb»SLTt>ftfrofe, »C 2 
0Ett<D«JSHg¥x*h£*Tofci:;:3, SfcSftftS 

<D£l>li;!lf, (gtti*7y<D«¥iS«6Mfetl/j:. $fc 

g-STT'O* 7'y <D%mt% < s safifflTT-taaffi 

Tt*58£L£fro/co LfrLhi— y>7;UA-5, A 
-11, A-1 2TB, IHtSMTOfiTtfiaStU £fc 

bstt'B h i—mmm-i t-izm y a 7 y coisstf 

£ < , *fcBfifiBT?*S*fc»SftT*WS£ Lfc„ 
[0114] (Sftft 2)02 B*H«i«!ITffiffl L/c7 

T*S%o 02(cJjt''T, 1tt*5-B?¥H^y>*© 



^luSfiT^y, crofjffi«i Attry v^^-eci k 

ryv*rtJ£«r*(t>IWE^Uhi=y h20> 

iransi A«ejLM^T7y>->rta5**t<d?»-r5 

c&lc£y&btiS. co)*P^¥^/l/ha--> h2© 

[0 115] *>®SiW'<ll>b3.-v h 2<Dmf$,*mnc 

2 a IC, f H3£^W h 3 , i»ffli43*14{*<fc U fc53t 1 
7;U5D-7<J:yS5m2ei:n— 5 

76, *P£i5^/Uh3±fc8of;:h-f-®*7y-- 
v^-r5^;l/K^y-^-a-7 7, *y-*-n-5 7± 

K-f-«jSfc<Slh^-jS469ate e ktf9b, *R83£¥ 
^/l/h3©t£[B*«tli-r5f5iB«iaiS1 OfcASL"^ 
5. C«D*P^¥^/UhIL--y h2B, 02lC^tlT 
l/>SJ:?lC, yy>^luffi«1 A 9 KilLlll 

[on6] W^¥^;UK3«, ttfflStlH'f'KWI 
«e (fcijursaarAfcm a-epvz3oo) 
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9 5«SSPlc. j»mii*J-*> {Tctx.tt'rvTxy? 
7'^) 5M$£»D*T7*/UAttL/i: 1 t>©«ffl^ 
fc. £fc* SSlc7'y^fflSg^a-hL/co 7f/l/2»© 
JIMiifa3 5 0juitk fiftttttl 07~l O^fi • cm? 

mBcOTtt7-f7-««IU cft*7-nl/idfcL 
f;:fc©£ffl^T^S©»*> ffiSIEl^/U h 3©ftJ8fcfl§ 

*fc4&?»y, £/c. §®£7-y}f58tBlT*D-hUCV 
S©li. «J8£MC<fcS*fiaito¥^;l>h«iI'\©h*- 

So 

[0 117] C©«t> TSB^IV h 3 £ , Jf* 1 OOfim 
©IV KUA^iU htt©¥BBtt© 1 ? VfcBtte L 

fc7<f/uit<i:y&yv bbki o6~i o8n«cm©sm 

? KffiSfcMQS* L/c* V7 * 
»LfcBlB3fP-74» m2«¥P-7 533«feO : 7 1 V 

XT«*A4ffl«E©fi#*(R)<Dfi* (2 9 7mm) (C» 
BBr*B3W*K5A («&3 0mm) ©SS©¥»J: 
yS=Fft^fi* (6 3 mm) £Jg Lfc 3 6 0 mmtCBJg 
LTV*. 

[0 118] *HNiVWh2=9 h 2/j*7'J V**i* 
KgSSftfci^Cl*. »1IE^P-54W\ 4MBB 
^UK3*^LT«3W1 1 (H31CHS*) (eft) 9. 8 
X 1 04 (N/m2) ©73T*E»**U *fc» $g2&¥P 
-5 5IJ, *Hei:^;l/h3*/>LT±!B©mie¥P 
-54fcB«©BB©B3B¥n-5 1 2 (El3lcia 
30 (CEfcSft*. C©B3B¥P-51 2l*ifflBEB 
h 3 iCt^sHEBTBlcBBLTV*. 

[0 119] ^g-7-P-77tt, "faB^UM* 

Tfffl-r^/uh^y— ^-spcdp-tt^^o cti«s & 
ior*BB?**. ftfe co^'j— ^-p-7 7tt=r/x 

7 U- K^«E*epilll L fc*Btt7 r - 75 -VT*« o T 

<b<fci\ 

[0 12 0] H2fc*^T, 7*yv*«WWCl*B» -77 
V. T€V^v -riP©*fiB©4«©BS!*LffcBB 
toH7Bk, 17Y, 17IVU 17C6W 

TM. S«JZ7h17Bk> 17Ys 17M, 

i 7c«, 7y v*±e«i c*fcv?Bi d*+i&ic 

M^T«Bflia=y hWl 8©m^©ffiBlcgKgaT 
S5.MtoH7Bk> 17Y V 17M, 17 

c i*7U v*rt(ciESE(cg»Sft* c £(c<fc y % Bfl?f£ 

mtry v*B©B«B©attaHHh£B • v 

»HBB«!WlSa*7*yv7»tt (7H$) £5>LT 
&SLTBMW • B«tt(c-fMtT*. 
[0121] mttlzBB«4iT^«mMU=y h 1 



7Bk« 17C. 17M, 1 7Y(*3a*(* (Hw«f) 

icaa«rftTfiy» lt»»#b?***b^- 

*1 9lc|gl!)*n. B«SftTB«Lfcl*P3Btt©B2 
0©syfcHI»»Rj«lcBB«r*iTV*. BBBfta 
=*K*» B££B(c<I:?TB&tiB©>t'B£B'<Jl'h 
3*$J#f*B2IS5P-54{C»iaLfc«BiaffiB2 

1 icttBTiCttfT**. BBfigffiB2 1 »B93tt2 
2tcJ:«S7tffigT' i t)$5o 

[0 12 2] &B»J5)Ul'y h 1 7 B k, 17C, 17 
NU 17Y(i, *i£A.#ifcBB»J*B**tif*Bi:B 

«»tt«»:ya*©-p, Kw*BiWbr*fc»Bffl©B» 

«a-y h 1 7 B kK^^TBIU M<0ii7 h 

©KB(=oivrtt*Br*. 

[0 12 3] B4(cBRMU=y h*/TxT. 1 1 (i&ft 

3 0«j i s-AHgeo' ©-vyp-vp*/»<fcy 

&*<p1 8mmfl*|P-7Tx BJI6WC2 1 N©7JT' 
JEB**U fcEP©73lR)lC|s]|E**„ 3 1 tt<p 1 4mm© 
-5 VX#V>7«t y ft«(Rtta— 5T\ h * * / < 

F*3©h^-- *bbp-5ic«bt*. 3nt^mm<oy 

U- KTBBP-7±(C h*— ©BfcfBJOT*. 3 3tt 
BBT*2 3 0 VtoWMt. 500Vpp (1kHz)© 

ssnssfttaattvt. 2 4 1*1 tr? p/ut k y v ^ 

cfeya*9l 2mmOSfP- : 5?E3ft/W7 , X- 1 k 
V«SEpJlD*tl5„ gS7t<*SE«— 4 5 0 VlC^m-TSo 

2 6«^«aija»> 3 4«^y-^ 27iiisht-, 

2 8 B k «7'5 v 7 h ^-T»*. 
[0 12 4] H2©3 5li7yv$ft£Bl A©TfltC 

•BU— «f» X+ttt-^3 5a, #ydfV55-3 
5bv UVX3R3 5 c&£#SttJ$&liTV«. C©U 
-+fe-A7.* + ^-gP3 5»6©BBBB©BBMBB 
illlfi^(c»lSL7i:iiiSU-»fffl^7 l 62 2tt. ®PfiEn 
"7H7Bkt17 Y©P^cmfi2?tl7t7 , eK^P3 6 
^jioT> B2 0©-SKBt*6tifcB3 7«iLTB 
2 0«©HJ£*hfc57-3 8tcA«U SW^nTB 
»fi£ttB2 1 lc«5B^fiKai>y h 1 7 B k©BitS2 
s#Z9l&&i-y h 1 7 B k Atc(3S*T[c£A.U 
®»fiEai -y h iC±T[cBR*nTO*BB»JB» 2 
6i:7y-7 t 3 4<!:©P^|©ii^5ioT^tt:1 1 ©* 
BB©BJI6»U: AB LBB^GlfciEBBStar ft*. 
[0 12 5] CCT*3tBSP3 6fr655-3 8$T'© 
yfiBttPii»©B»Bi=y H7Bkt1 7 Y«h:©ii 
■y hB©BB*WBLT^*fc», KSf 1 

8JCttBttlc**BBtfBtA/irB^. *7t» 55-3 
8l4B»Ba-v KB1 8©**»fcBttSftTi^*fc 
t!>. BBarft/fcB-CS^-TBBriCi^T*, V 

[0 12 6] 1 2»7*y V^BBSI A©F«g<IJT'«ttp2S 
P— 5 3 9©±7JUElSLfcm3g¥P— * 
P^¥^;Uh3tm3e¥P-5 1 2t©Effi?ftfcI 



(14) 
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a— ? 3 9 ic«fc v mtffT&ztiT < 5* 3 itmmm^ 
[oi2 7] 4 0tt7y v*SuE«i AroTfflffltc^ 

HMK-fe-y hT-f5. 41ai41 b&ttlfflffi£$<f 5 
4 2aiiS8a-7> 4 2b«flnEa- 

7, 4 2c(i7 9S3Afr&tt«£*''(/l'k 4 2dli 
»n&«f*P-^ 43lilg36¥Q-7l 2£i£«P- 
7»«fcl«7fclfttH' K*u 4 4 a • 4 4 b (*£*□- 

[0 12 8] HSKfOHBtT'P-t!****?. £«P- 
5 4 2 a 1 1- h P— 5 4 2 d •kWFiSK'^U h 4 2 c 
*Ht6tlT^So J©»P-5 4 2a i:inEP-5 42b 
i:^umS<D<)D«*Wte*iTfcyx ^/U h<kl)DEP 
- : 5t<D?$?:'->y7'ftBf$.21\%o t-FP-742d 

©a»=ttb-*tf Bwtstu WBicttae-tv+j— 5 

1 tfBBStiTV*. 

[0 12 9] JlPEP-54 2b«llDE/^5 2tCj:yS 
SP— 54 2alC|f LO«-6*lTl**. h^— 5 3** 
TSE»B5 4t*, Srt«5 5lC^oT»J<o 

[0 13 0] S*SP«i:LT©SeP-74 2att, ft 
£#2 5 0mm, SWItf 14mm. Jf * 1 mm©7^5 
-^A^SP-7^5 6oa®lC J I SJiJ&fcJ: 
SdrL>tlJt (J I S-A) tf2Qmo>*S , J3->3k» 
e^^jf? 3mm<D5Wt«5 7*!SltT^5o C©±K 
-> V =1 - > UAJI 5 8 ft 3 mmCDif *T»BJ8* tlWItf 
ft)2 0mm<!:£-3TV5o HwLft^KKit— frfrSSE 
iWjfcgtfT 1 0 0 mm/ s TI°]g-r*o 

[0 13 1] t-hP-54 2d«^J?1mm, W&2 
0mm©7/USx7L.©*£/^7frSfcoTt/>&o 
gPlC»fflO)7 0 0W(D5>7tl— 5»5 8**U itS 
P— y&WSmtV- £7.*£ffl^T8®Sll1 7 CC 
KftJUPL/c, $/c, OHPS^SOfSttSOmm/s 

[0132] ttEflStt£ LTOSPEP-T 4 2 b tt, ft 
?tf 2 5 0mm, *HI2 OmrnTS*, CtUittgl 6 
mm, Jf 3" 1 mm<D7;l'S:L7/** % Sfc£> c t'3»P— 7& 

£5 9<dssu:j i sattsicfcsiMig (j i s- 

A) fl«5 5g<D->'JP->drL,^e^5JP*2mm©# 
14®6 0*ISltT^So CcDl)DEP- ; 74 2btt, Eg 
pr^tClSB^tlTfcy, tfflj 1 4 7 N©/\"*JjQfi©/\** 
5 2tC,J:-3TSaP— 51 t<D?$T'Qs5. 0mm©- 7 

[0 13 3] ^JBfi£a--y M 7 B k, 1 7 C, 17 
M, 17Y, 4>P^iE¥^/Uha-7 h2tC«, Mhi— 

[0 1 3 4] J-XT. toffiCOVTVmt*. 

[0135] mm. mzffcL-v hen 8«, buics* 

T^lc, H<D®fl*fiE:i--y h 1 7 B k /WfJfiEffig 2 



1 (c^5o C0i$S7» 1 1 »4>IMnx;b h 3 *fl- 
LTmie¥P-54»C»lR)«ttlLT^5. 
[0 13 6] «Bi«i8l=J:y» Is-W-kZl-vi- 
SB 3 5 iCct »J HOfi#^6^^fi£3. " 7 h 1 7 B k ic A 

mmi.-v n 7 b k©#jKfiEa)iis (&#f*©ji>£fc 

§UM00mm/s) i^PMWW h 3©$l&8g 

itm-izKzusizmfc-ztiTtsv. <mi$.twm\zm 
1 g^p-^ 4 m h ihk^u h 

3(cE¥^ti5o CWitmi^P-^tcW+i kV 
©BBMBEfcWlJQLfc. H(7)h^— fflJ^f^T^Lft 
fcofcBftK* ^fKfiga- >y H7Bk, 1 7 C, 17 
M, 1 7 Ytt&mdU- «y hgf 1 8<k LT^ftA^ft^E 
-* 1 9lcB»*hTH*«O*Bi*lRlJE0IE»»U -5 

*3if9oflrigKLT«Bjaa=y h i 7QmmmsL 

W2 1 icitL/cttfiT'iLS*, C©M» SiJBfiEa--y h 
©^TtttJ-X^O h * 7 / \° 2 6 ij --)■ 3 4 C0gP» 
tt&ftttl 15fe«©@KraM«fcyfcfflfcttHLTl^0 
T% *flME¥^;U h 3 mtBf&J.- v h tc«)«-r 5 C <!: 

[0 13 7] {SBfiKa- y h 1 7 C6^m€ffiB2 1 

9l«tt« Sui:P^^ig«->7 7 va)ft^T*u— tft'-A 

X* + 7^SI53 5&<m&3.-'y h 1 7CtC«#Jt2 2* 
A7D Li/7 7 V<D h^- ®0)fl5fiEi:e¥6MTt>ti^o 

ffl^rn*. c:©^, S3gfp-7 1 2t^'j— ^-p- 

5 7 .htt^F^g^U h 3 6^'>LSitlTti»A 
[0 13 8] JX±tl^l«©ii)^ T-B'V^, 'TXPtC 

/to g^O-f XP h-/— «0>1E5& 46© h^- 

V^*^toti:T$g©*-b-y h 4 06^62ien5ffl 
«tlC, m3t5^P-7l 2©f^fflT-SS¥^n*o c 
©<!:3-m2e¥P-5 5^H!!U S3g?p-7l 2 

1.5k v©a-35iaE*EP)!in l/c. mmcnwz 

ti/ch-/— «iti^«P-7»4 2a • 4 2b(cJ:y^« 
mmtl:<0'&®\tiU-^ft4 4 a • 4 4 b*Di 
Tgl^lC«ft±i?tl/c. *F^€¥^;U h 3±K8o/cti 
¥^y©h^-«, ^'J-^-P— 7 7©f^fflT-7f»*tl 

[0 13 9] Mzmtt- KBW>Krft*BWr*. *6 
^-KBSttx $rm^©6©®fl5fi!6ax-y hJbWfcfiEffi 

*mVTs ^J©H3g¥P-7l 2tc.J;y*gat*-by h 
4 0/) x 6)M6nT<5ffii|fitclE¥*U -?-©$$^aL 

/"Co 
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[0140] m7)\zm2(omT-wM^mz^v. mm [ouu 

tULZfiorc&mZirsTo [«7] 





■MUMEOD) 




0)401. 1 


(%) 


A-13 


1.32 


1.30 


O 


O 


92.5 


A-14 


1.40 


1.40 


o 


O 


94.8 


A-15 


1.35 


1.34 


o 


o 


93.5 


A-16 


1.34 


1.33 


0 


o 


91.9 


A-17 


1.16 


1.03 


X 


X 


80.3 


A-18 


1.34 


1.30 


o 


o 


91.9 


A-19 


1.34 


1.30 


o 


o 


90.9 


A-20 


1.08 


0.90 


X 


X 


78.5 


A-21 


1.44 


1.42 


0 


O 


93.9 


A-22 


1.35 


1.33 


o 


0 


92.9 



[0 14 2] tMMtVfWX&B.KXVs Mf3®«fc-5lC 

<DfM\* h t- vmvn y % ttomm Em < ^ 
»TK«MMKim©i«tf»6tu M-aun. 3j.x 

Hcfc^T*.. 3KH& ■»«£*»»[#«!«*<»* 

^l/T»y» IE«»JW*9 0%?*oft. JB% 
tt. «MWW</l/h'\©l'*— ©7-r;U5>7«fe«B± 

c©**swi'W)BWJi*t79 * y -^^p-fextcfcfT 

fcfrofc LfrU A-17. A-2 0 h-f-ti^JW* 
07«f/U5>y**S«ttl»*iW8£U fc7y*»£<58 

[0 1 43] 3Wc(«8)KOHPffl#KcttggO. 4g 
/cm2j.X±(D^il®*yn-feX)iJg«1 0 0mm/ 

*7-fe-y MtMMrfjofc. £S-y7gp-rOHP<*)-7 
+U*5S£Lfc#ofco #ffl«[<D^iS^^yy->iH§! 
T'tt. *7-tey H*1 2 2000«ta£T'(i£<B£L 



[0 14 4] iSS7-ro*7-b-y httCffflSL 

fc. 7P-tr7xjfJg«1 0 0mm/s7\ 1 6 O'CTigigl 
^i#ftftJtf+U - 3 2 0 0 (BJHWWf) T\ 7 0 0 
nm(OJt<DSjS$^ai^L/-Co £S14. W*7-fey h 

[0 145] 
[«8] 





(%) 




A-13 


90.5 


2oo°c**e**^ 


A-14 


94.3 




A-15 


93.5 


i90°c£-e*$&± 


A-16 


92.7 


190°C^-e5fc%^ 


A-17 


72.5 


leo^-e**^ 


A-18 


93.7 


lartSTC*** 


A-19 


91 3 


195°C3n?**£ 


A-20 


68.3 


160°C3n?**£ 


A-21 


93.0 




A-22 


93.4 


i95°c^-e*ae± 



[0 14 6] OH P3%tttf8 0%JX±$oiLT£y. 
*fc#*7-fey hjae®t.4 0~6 0Ki:*-f/U«fiEffl 

5 0°C. 2 4B$N0«&S£ttlc£^Tt,;Bllli»&A, 

[0 147] 

[ftnoflbJM W±<DJ:-5lc. *KWlc«J:ti{#. hi— 
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[0 14 8] SftSW^-fie^lSSlClIfflLTt h 
[0 14 9] *WB*ttn-5*» *F.ag¥<*£JBi^c 

«?w*a - «E*BW)'Wt»t^«tf» y *i»ih u » 
^y--v^u-K*ffifflLft^ 

*&-XlC&;L l9liHW)JiBfl ! SI6*^<fe3tc-r*C 

[0 15 0] ->yu>Xtt7 7S«©^^/l/hT**-f 
;Mr»ft«rt«., B^OHPi«l6tt*ltJ#L**6* 

[Eiffioiamsm^] 

[h 1 ] *58w©*««iT«ffl Ltdm-wnmwoms, 

[0 2 ] ftK^SBfeffiTttBS Lfc«?*JUmo«Mt 
*5Vf8r!B0 

[03] *5MW>*»«7?«ffiL^*IMi5'<;l/ha= 
» KDtf5J3t£*-r»rE0 



[04] «M!QftlHrcWBLfcMa=y h©*&£ 

[05] **W©SIIMypfiEfflLfc£»a-y h©*Stfi£ 
£^-r»rffi0 

3 *H«¥^/Uh 

4 shesp-? 

5 »2«¥n— 5 

6 fV->a>P-7 
1 1 ffifeft 

1 2 S3^¥0-5 

17Bk, 17C, 17M, 17Y «Ml=9 h 

1 8 «BJS^=v HS¥ 

2 1 Wgj&ttB 

2 2 U-tfflW* 

3 5 U— fe-^X+^-fgB 
3 8 55- 

3 0 5 ^Z'J-7 
3 06 K**-7U-K 
307 
308 

3 1 1 m\-+- 

312 9V—=.y9tf<y97> 
3 1 3 *§h*-itfcSS© 



[01] 



[03] 




305 
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